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THE    SECRETARY  OF  WAR. 

TRANSMITTIXO, 

WKk  a  Utter  Jrom  the  Chief  of  Ordnance^  a  report  of  the  colonel  command- 
ing the  Watertoum  Arsenal  of  the  tests  of  iron  and  steely  etc.^  made 
wiik  the  TTnited  8t4Ues  testing  machine  during  the  fiscal  year  ended  June 
30,1890. 


Jasojart  9,  1891.^Beferred  to  the  Committee  on  EzpenditareB  iu  the  War  Depart- 

meut. 


War  Department, 
Washington^  D,  C,  January  8, 1891, 
Sir:  I  have  the  honor  to  transmit  to  Congress,  in  compliance  with 
the  provisions  of  the  sundry  civil  act  of  Marcb  3, 1885  (23  Stats.,  p. 
502),  a  letter  from  the  Chief  of  Ordnance,  U.  S.  Army,  dated  the  6th 
instant,  and  its  accompanying  report  of  Col.  D.  W.  Flagler,  Ordnance 
Department,  IT.  S.  Army,  commanding  the  Watertown  Arsenal,  dated 
I>eoember  31, 1890,  of  '*  tests  of  iron,  steel,  and  other  materials  for 
industrial  purposes,"  made  with  the  CTnited  States  testing  machine 
daring  the  fiscal  year  ended  Jane  30, 1890. 
Very  lespectfnllyi 

Bedfield  Proctor, 

Secretary  of  War. 

The  Speaker  op  the  House  of  Bepresentatiyes. 


Ordnance  Office,  War  Department, 

Washington^  D.  (7.,  January  6,  1891. 
Sir:  I  have  the  honor  to  sabmit  for  transmission  to  Congress,  as  re- 
qnired  by  law^  the  report  of  Col.  D.  W.  Flaglor,  Ordnance  Department, 
commanding  Watertown  Arsenal,  of  <' tests  of  iron,  steel,  and  other 
materials  for  industrial  purposes,"  made  with  the  United  States  testing 
machine  daring  the  fiscal  year  ended  June  30, 1890. 
Very  respectfully, 

S.  V.  Beni^t, 
Brigadier- Qeneraly  Chief  of  Ordnance. 
The  Secretary  of  War. 
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Watbetown  Arsenal, 
Wateriown^  Mass,^  December  31, 1890. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  tests  of  ma- 
terials for  industrial  and  other  purposes  jpiade  at  this  arsenal  during 
the  fiscal^ year  ending  June  30, 1890,  in  compliance  with  the  require- 
ments of  the  act  of  Gougress  appropnating  funds  for  the  testing  ma- 
chine. 

The  total  number  of  specimens  tested  during  the  year  is  5,655.    The 
receipts  and  expenditures  were  as  follows : 

Amount  appropriated  for  testin)^  machine  and  testing  work |10, 000. 00 

Received  dnring  the  year  for  private  tests 1,250.24 

Total  received 11,250.24 

Amount  expended  for  services  and  labor 8,420.39 

Amonnt  expended  for  light,  power,  tools,  implements,  and  material  for 
test 2,829.85 

Total  expended 11,250.24 

The  tests  made  are  comprised  under  three  classes,  viz : 

(A)  Tests  made  for  the  various  Departments  of  the  Government. 

(B)  TestK  made  for  private  parties. 

(C)  Investigating  tests. 

A  portion  of  the  tests  in  Class  A  are  tests  of  metals  used  in  gun  con- 
struction. Of  these,  1,244  specimens  have  been  tested  during  the  year. 
The  others  under  this  class  are  tests  made  for  the  various  arsenals  and 
for  other  Departments  of  the  Government,  amounting  in  all  to  3,420 
specimens,  making  the  total  number  of  specimens  tested  under  Glass 
A  during  the  year  4,664. 

The  tests  made  under  Class  B  are  paid  for  by  the  parties  who  have 
the  tests  made,  and  the  results  obtained,  being  confidential,  are  not 
given  in  the  report.  The  total  number  of  specimens  tested  in  this  class 
during  the  year  is  991. 

Class  C  comprises  a  large  variety  of  investigating  tests  and  work 
which  occupies  the  time  of  the  testing  machine  when  not  occupied  with 
work  comprised  under  Classes  A  and  B.  The  object  of  these  tests  is 
the  development  of  knowledge,  useful  to  the  public,  in  regard  to  the 
physical  properties,  strength,  and  endurance  of  materials  used  for 
structural  purposes.  The  principal  work  and  subjects  of  investigation 
pursued  during  the  year  are  as  follows :  Tests  upon  the  effects  of  alter- 
nate stresses  in  iron  and  steel ;  the  internal  strains  in  steel  forgings ; 
tests  of  railway  axles  and  steel  rails  which  have  undergone  long-con- 
tinued service ;  the  endurance  of  metals  subjected  to  repeated  trans- 
verse stresses  in  rotating  shafts ;  an  inquiry  into  the  physical  properties 
of  natural  and  artificial  building  stones,  including  effects  of  alternate 
heat  and  cold,  moisture  and  its  absence,  on  their  strength  and  endur- 
ance ;  and  numerous  special  and  isolated  tests  for  developing  data  and 
knowledge  in  special  directions,  not  forming  an  immediate  part  ot  cur- 
rent investigation,  but  giving  completeness  to  general  metallurgical 
knowledge  and  supplying  valuable  information  to  meet  the  exigencies 
of  immediate  demands. 

Although  the  tests  under  Glasses  A  and  B  were  made  to  determine 
the  quality  of  materials  and  whether  they  fulfilleu  specifications, 
many  of  them  have  furnished  knowledge  useful  for  the  investigations 
under  Class  C,  and  some  of  the  reports  under  Class  A  are  included  in 
the  reports  of  these  investigations. 
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Some  of  the  most  interestiug  and  important  of  the  iovestigatioii.s 
carried  on  daring  the  year  ander  Glass  O  arc  the  following : 

£NDtJBANCE  TESTS  OP  ROTATING  SHAFTS. 

The  general  pappose  of  this  series  of  tests  has  been  to  determine  the 
relive  and  absolate  endarance  of  difierent  grades  of  steel  and  of 
wroaght  and  cast  iron  when  subjected  to  repeated  alternate  stresses 
applied  transversely,  the  stresses  themselves  varying  in  magnitade 
fit>m  the  elastic  limit  of  the  metal  upward  to  near  its  nltimate  strength. 

The  circamstances  and  stresses  of  these  endarance  tests  are  made 
analogoas  to  those  the  metal  is  to  andergo  in  actual  service.  The  tests 
are  tedious  and  expensive.  An  examination  of  the  metal  ander  other 
kinds  of  stresses,  cheaply  applied,  such  as  tensile,  compression, 
and  transverse  stresses,  develops  certain  characteristic  features  in  each 
case.  One  object  in  view  has  been  to  determine  the  relative  impor- 
tance and  effect  of  these  several  featares  on  the  endurance  tests,  in  order 
that  we  may,  through  a  determination  of  the  qualities  of  a  metal  by 
these  cheap  simple  tests,  predict  what  would  be  the  conduct  and  en- 
donnceof  the  same  in  an  actual  service  analogous  to  its  service  in  the 
endarance  test. 

The  significance  of  ordinary  tests  is  little  known.  The  fact  that  a 
metal  jiossesses  a  certain  elastic  limit,  tensile  strength,  elongation  and 
contraeiion  of  area  when  ruptured  by  once  loading,  fails  to  convey  an 
adequate  idea  of  what  the  same  metal  will  do  under  circumstances  of 
repeated  stresses,  or  when  these  repeated  stresses  are  applied  in  alter- 
nate directions. 

The  present  investigation  pertains  to  the  effects  of  alternate  stresses 
in  opposite  directions  in  which  the  tensile  and  compressive  stresses  are 
of  eqasJ  magnitude  or  nearly  so,  the  difference  being  due  to  a  slightly 
greater  yielding  in  one  direction,  and  a  probable  change  in  the  position 
of  the  neutral  axis  in  consequence  of  a  difference  in  ductility  on  the 
two  sides  of  the  specimen. 

The  observations  made  include  all  the  phenomena  which  accompany 
the  test  from  its  commencement  up  to  the  time  of  rupture,  in  order 
that  it  may  be  known  what  phases  the  metal  passes  through  in  the  prog- 
ress of  rapture.  In  fact,  such  information  is  essential  to  a  recognition 
of  what  influences  are  deteriorating  and  of  the  time  when  the  metal 
reaches  a  critical  state  bordering  on  dissolution.  These  experiments 
are  thought  to  be  the  first  inaugurated  which  include  a  systematic  ob- 
servance of  the  phenomena  preceding  rupture,  or  at  least  the  first 
earried  out  to  any  considerable  extent. 

Ko  one  series  of  tests,  however,  gives  completeness  to  the  metallurgi- 
cal points  raised  during  an  investigation.  Hence  in  the  endurance 
tests  many  of  the  accompanying  data  are  better  understood  by  refer- 
ence to  the  results  obtained  in  the  series  of  temperature  tests,  the  effects 
of  overstraining  by  tension,  the  effects  of  alternate  tensile  and  compress- 
ive stresses,  and  tests  on  internal  strains.  Each  of  these  classes  con- 
tribute toward  the  complete  elucidation  of  phenomena  observed  during 
an  endarance  test.  The  endurance  tests  comprise  tests  made  at  differ- 
ent speeds  of  rotation,  from  shafts  slowly  rotated  by  the  hand  up  to 
a  speed  of  2,200  rotations  per  minute.  Therefore  at  the  highest  rate  of 
sp<^  the  stresses  alternate  from  tension  to  compression  in  an  interval 
of  a  little  less  than  one  thirty-sixth  of  a  second,  or  in  passing  from  a 
neutral  state  of  stress  to  the  maximum  tensile  or  compressive  stress  the 
time  occupied  is  about  one  seventy-third  of  a  second.  Higher  speeds 
of  rotation  will  be  experimented  with. 
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It  will  be  seen  that  certain  efiects  of  rapidly  applied  stresses  and 
stresses  approaching  vibratory  movements  are  conveniently  invest!* 
gated  in  this  class  of  exx>eriments. 

It  may  be  observed  that  the  molecular  movements,  as  indicated  by 
the  transverse  deflection  of  the  shafts,  is  not  interfered  with  by  the 
highest  speed  of  rotation  which  has  yet  been  employed  if  the  stresses 
are  below  the  elastic  limit  of  the  metal. 

If,  however,  the  elastic  limit  is  exceeded,  the  transverse  deflection  is 
less  at  high  speeds  than  at  low  speeds.  There  is  not  time  enough  for 
performing  the  work  against  molecular  friction  and  for  completing  the 
bending  movement.  In  this  case  there  is  a  rapid  elevation  in  tempera^ 
ture  unless  means  are  employed  to  prevent  it,  such  as  running  a  stream 
of  cold  water  on  the  shaft. 

Comparative  tests  of  both  iron  and  steel  shafts  have  been  made  at 
ordinary  atmospheric  temperature,  and  the  same  at  the  temperature  of 
a  blue  heat  or  in  the  vicinity  of  500o  to  700o  F. 

Attention  is  invited  to  the  remarkable  endurance  of  a  cast-iron  bar 
which  has  made  37,151,900  revolutions  while  under  the  maximum  fiber 
stress  of  15,000  pounds  per  square  inch.    The  bar  is  still  unbroken. 

A  portion  of  the  shafts  have  been  annealed  at  intervals.  Others 
have  been  run  at  higher  temperatures  for  a  time  and  the  test  then  com- 
pleted cold.  Some  bars  have  been  initially  heated  by  means  of  gas 
burners  and  the  tests  commenced  hot  and  so  continued.  Others  have 
been  allowed  to  acquire  a  higher  temperature  from  the  molecular  Mic- 
tion caused  by  excessive  loads  and  a  high  rate  of  speed,  no  external 
heat  being  supplied  in  this  case. 

It  is  proposed  to  extend  the  tests  by  embracing  a  wider  range  of 
material  in  which  the  physical  properties  of  the  metals  vary,  from  dif- 
ferences in  chemical  composition,  and  from  differences  in  manipula- 
tion in  the  process  of  manufacture,  comprising  both  hot  worked  and 
cold  rolled,  swaged,  or  drawn  material.  It  is  proposed  also  to  continue 
the  investigation  at  dift'erent  temperatures;  to  ascertain  the  effect  of 
overstraining  with  high  loads  on  the  subsequent  endurance  under  mod- 
erate stresses  to  ascertain  whether  time  is  a  function  of  the  ultimate 
endurance,  i.  «.,  whether  varying  the  speed  of  rotation,  other  conditions 
of  stresses ;  and  temperature  remaining  unchanged,  aflects  the  results. 
It  is  also  proposed,  for  observations  upon  the  elastic  properties,  to  in- 
crease the  speed  to  the  highest  attainable. 

ALTERNATE  STRAINING  OF  STEEL,   WROUGHT  IRON,  AND  OAST  EBON 

BARS. 

This  series  of  tests  has  been  undertaken  chiefly  for  the  investigation 
of  the  elastic  properties  of  steel  and  iron :  the  disturbance  of  elastic 
limits  by  overstraining^  the  temporary  cnanges  in  the  modulus  of 
elasticity ;  the  observance  of  bars  which  have  rested  a  long  time  after 
they  have  been  overstrained  by  tensile  stresses  or  compressing  stresses, 
and  the  restorative  effects  of  annealing  at  different  temperatures  and 
by  exposure  to  the  annealing  temperature  through  varying  periods  of 
time.  Incidental  to  the  above  observations  have  also  been  made  upon 
the  ratio  of  lateral  contraction  to  longitudinal  extension  and  of  lateral 
expansion  to  longitudinal  compression. 

These  tests  have  been  inaugurated  and  valuable  data  have  been  de- 
veloped, yet  much  of  the  work  contemplated  on  this  series  remains  to 
be  done. 

In  conjunction  with  the  alternate  straining  by  tension  and  compres- 
sion stresses,  there  are  in  progress  similar  tests  by  transverse  stresses, 
not  included  in  the  rotating  tests. 
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IHK  nrrEBNAL  STRAINS  IN  SOME  GUN  FOKGINGS  HAVE  BEEN  INVES- 

TIGA'lED. 

Thte  Is  an  important  line  of  investigation.  Its  object  is  to  ascertain 
whether  the  preceding  manipulation  of  the  metal  has  left  it  in  a  state 
of  comparative  repose  (that  is,  free  from  <*  initial  strains ''),  or  whether 
it  IB  ander  strains  or  possesses  within  itself  elements  which  may  con- 
tribnte  to  its  destruction ;  or  in  cases  where  these  internal  strains  have 
been  introduced  intentionally,  to  determine  whether  and  to  what  ex- 
tent they  assist  the  normal  strength  of  the  metal  in  enduring  the 
stresses  incident  to  service. 

The  effect  of  various  kinds  of  treatment  may  be  understood  by  an  ex- 
amination of  the  state  of  strain  left,  and  further,  it  is  believed  ihat  by 
means  of  this  kind  of  investigation  much  important  information  touch- 
ing upon  questions  of  chemical  comx>osition  may  be  solved. 

Previous  investigations  have  connected  the  presence  of  internal 
strains  with  changes  in  density.  If  there  were  no  changes  in  den- 
si^  it  would  be  difficult  to  explain  the  presence  of  internal  strains.  It 
is  obviously  of  interest  to  ascertain  whether  radical  differences  in 
chemical  composition  are  accompanied  by  concomitant  changes  in  the 
ability  to  receive  internal  strains. 

Much prominencehas been  given  to  this  and  to  kindred  classes  of  tests, 
because  it  has  seemed  that  many  fundamental  features  were  manifested 
by  the  metal  in  this  direction,  and  that  a  critical  examination  would 
enable  deteriorating  conditions  or  treatment  to  be  recognized  thereby. 

The  testing  of  metals  to  determine  the  possession  of  speciOed  physi- 
cal properties  is  essential  in  order  that  a  certain  quality  or  grade  of 
metal  may  be  obtained  to  meet  the  requirements  of  important  work, 
bat  such  tests  for  quality  leave  many  important  questions  untouched. 
The  class  of  tests  under  consideration  are  capable  of  snpplyiug  some 
of  the  additional  information  required,  and  it  is  thought  they  justify  the 
prominence  that  has  been  and  continues  to  be  given  to  this  branch  of 
the  subject  of  the  strength  of  materials. 

TESTS  OP  RAILWAY  MATERIALS. 

The  tests^of  railway  material  have  been  continued  and  comprise  the 
tests  of  axles,  rails,  and  brak^  beams  in  the  present  report.  The  im- 
portance to  the  public  of  safety  in  all  railway  material  and  the  severe 
stresses  to  which  this  class  of  material  is  ordinarly  exposed  make  this 
subject  one  of  importance. 

Axles. — ^Axles  have  been  examined  which  have  had  long-continued 
service,  the  journals  of  which  showed  incipient  cracks,  indicating  that 
rupture  had  begun  and  that  further  use  must  result  in  complete  rupture. 
It  is  a  remarkable  fact  that  the  tests  of  the  metal  of  these  journals  near 
these  cracks  showed  no  loss  of  strength  or  ductility.  No  indications 
of  a  tendency  to  crystallize  were  discovered,  and  inasmuch  as  the  metal 
has  gone  through  all  the  phases  of  deterioration  up  to  the  limit  of  actual 
rupture  without  showing  a  crystalline  tendency,  it  is  thought  this 
demonstrates  and  proves  that  this  material  is  incapable  of  cold  crys- 
tflJlization  when  exposed  to  the  conditions  of  service. 

Hie  endurance  tests  of  rotating  shafts  supplement  in  a  measure  the 
indications  of  these  axle  tests^ 

The  endurance  tests  made  at  a  blue  heat  have  an  important  practical 
bearing  upon  the  question  of  the  condition  of  a  railway  axle  which  has 
been  run  in  an  overheated  condition. 

Steel  raiU.^Some  preliminary  tests  have  been  made  of  an  exhaustive 
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series  of  tests  upon  the  strength  of  steel  rails.  The  series  will  embrace 
the  tests  of  a  large  number  of  different  types  of  rails  and  of  metal  hav- 
ing a  wide  range  of  chemical  composition.  A  number  of  old  rails  whtcli 
have  given  excellent  results  against  abrasion  and  wear  in  the  track 
will  be  iaxamined  by  different  physical  tests  and  chemical  analyses. 
Transverse  elasticity  and  strength  are  now  undergoing  examination, 
and  more  extended  results  on  this  subject  will  appear  in  the  next  an- 
nual report  of  tests. 

Some  important  results  are  now  being  reached  with  rails  examined 
after  they  have  been  repeatedly  so  overloaded  as  to  cause  bending  in 
different  directions — ^that  is,  first  downward  and  then  upward — which 
treatment,  in  conjunction  with  the  test  of  corresponding  steels  at 
higher  temperatures,  affords  an  intimate  knowledge  of  the  effects  of 
overloading  the  track,  of  how  far  efforts  to  correct  bent  rails  in  the 
track  may  be  successful,  and  determine  what  is  the  final  state  of  the 
metal  after  such  efforts.  Also,  the  tests  directly  demonstrate  what 
state  new  rails  may  be  expected  to  be  in  which  have  been  straightened 
by  the  usual  process  of  gagging  at  low  temperatures.  All  the  phenom- 
ena connected  with  overstraining  rails  is  of  exceeding  interest  and 
will  be  fully  developed  in  the  next  report. 

TESTS  OF  NATFRAL  AND  ARTIFIOIAL  STONES. 

Some  artificial  stones  and  the  natural  stones  of  geological  classes 
generally  in  use  for  building  purposes  are  being  investigated.  The  re- 
sults in  this  report  comprise  coefficients  of  expansion  and  moduli  of 
elasticity  under  compression  stresses.  These  are  preliminary  to  an 
exhaustive  physical  and  chemical  investigation  of  this  class  of  material 
which  is  now  in  progress.  This  includes  an  investigation  of  the  elastic 
properties  of  stones  under  pressure;  the  observation  of  phenomena 
nnder  the  application  of  heat  and  frost,  wetting  and  drying ;  chemical 
composition;  and  the  effects  of  solvents  and  oxidizing  elements  and 
compounds.  It  is  hoped  that  an  exhaustive  investigation  of  both  well- 
known  durable  stones  and  of  well-known  bad  stones  which  fail  and 
decay  in  known  ways  may  determine  enough  of  the  characteristics  of 
good  and  bad  stones  to  enable  us  to  ascertain  thereafter  by  simple 
economical  tests  whether  stones  are  suitable  for  architectural  and  en- 
gineering structures  (or  at  least  aid  us  in  so  doing).  At  present  the 
only  practicable  sure  method  is  the  tedious  and  expensive  test  of  erect- 
ing structures  and  waiting  several  decades  to  observe  the  effects  of 
time,  atmospheric  and  weather  influences,  and  involves  the  serious 
expense  of  having  structures  fail  because  stones  that  were  believed 
to  be  good  turn  out  to  be  bad,  or  the  expense  of  declining  to  use  good 
cheap  stones  because  they  could  not  be  proven  to  be  good. 

The  increasing  tendency  to  erect  high  architectural  structures  in 
large  cities  and  the  increasing  magnitude  of  engineering  structures 
adds  greatly  to  the  importance  of  the  investigation  of  the  elastic  prop- 
erties of  building  stones  and  brick.  This  subject  has  received  too  lit- 
tle attention  hitherto,  and  will  be  a  prominent  feature  in  the  prosecu- 
tion of  this  investigation. 

During  the  current  year  the  investigation  of  the  strength  and  elas- 
ticity of  hemp  and  manilla  cordage,  commenced  some  years  ago,  will  be 
continued  on  ropes  of  larger  sizes. 

The  temperature  test«  of  iron  and  steel  will  also  be  resumed. 

It  is  thought  that  the  data  already  developed  places  this  subject  in 
advance  of  all  previous  experiments.  The  intimate  relation  existing 
between  the  solution  of  important  metallurgical  mannfiebcturing  ques- 
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tJODS  and  the  indicacioDs  of  the  bot  tests  of  tlic  metals  gives  a  valnn- 
blesignificaDce  to  these  resalts.  Wheu  we  consider  the  limited  theruial 
range  oFer  which  these  experiments  have  heretofore  extended,  and  the 
wide  field  still  unexplored,  it  leads  to  the  belief  that  great  benefit  should 
resnlt  from  this  branch  of  investigation^^  A  change  of  physical  prop- 
erties aocompanies  and  appears  to  correspond  to  changes  of  tempera- 
tare,  and  it  is  believed  that  the  physical  effects  of  changes  of  chemical 
composition  and  mechanical  treatment  can  be  shown  by  these  temper- 
ature tests  at  higher  temperatures.  At  any  rate,  the  results  are  strik- 
ingly suggestive  of  such  application. 

The  te^ts  and  investigations  are  grouped  under  the  subjects  given  in 
the  preface. 

TABLE  OF  CONTENTS. 

Gomplaints  have  been  made  of  the  difficulty  experienced  in  findhig 
and  pursuing  the  study  of  special  subjects  in  previous  printed  reports. 
To  overcome  this,  this  report  has  been  arranged  to  have  a  brief  of  sub- 
jects printed  at  the  top  margin  of  the  pages. 

The  addition  of  a  chemical  laboratory  to  the  testing  department  was 
darned  bo  important  that  a  special  estimate  therefor  was  made  on 
llarefa  19, 1890,  and  Congress  has  given  the  necessary  appropriation 
therefor. 

A  knowledge  of  the  chemical  composition  of  materials  is  needful  in 
planning  and  carrying  out  the  expensive  physical  investigations  made 
on  the  testing  machine.  Also,  when  satisfactory  conclusions  are  ar- 
rived at  as  to  what  structural  materials  are  best  or  satisfactory,  it  is 
very  important  to  couple  with  this  knowledge  a  knowledge  of  the 
chemical  composition  of  these  materials,  as  this  may  thereafter  enable 
the  public  to  sometimes  identify  and  select  satisfactory  materials  by  a 
simple  and  inexpensive  chemiciBd  analysis.  This  is  especially  true  of 
stones  and  mortars. 

The  employment  of  a  chemist  permits  also  the  repair  and  use  of  the 
excellent  photographic  apparatus  on  hand  and  the  valuable  addition 
of  photographs  of  specimens  to  future  reports. 

Special  attention  is  invited  to  the  loss  to  the  public  from  the  long 
delay  in  publishing  these  reports. 

The  last  report  published  is  that  of  1887. 

The  delay  withholds  from  the  public  for  several  years  valuable  and 
oftentimes  much-needed  information. 

Both  the  lack  and, need  of  this  knowledge  leads  sometimes  to  dupli- 
cate expensive  and  unnecessary  investigation  and  tests  by  other  par- 
ties. The  reports  of  these  being  first  published  sometimes  deprives 
the  testing  department  here  of  rightful  reputation. 

The  investigations  here  can  not  take  their  proper  place  and  have 
their  proper  effect  in  furnishing  knowledge  on  current  topics  in  physical 
and  en^neering  science  and  as  aids  to  the  investigations  of  others  if 
the  knowledge  obtained  is  withheld  from  the  public  3  or  4  years. 

The  delay  leads  to  applications  for  information  in  regard  to  results 
which  have  been  obtained.  As  this  knowledge  is  part  of  an  official  re- 
port, it  can  not  be  furnished  privately,  and  this  sometimes  causes  dis- 
satisfiactlon. 

Very  respectfully,  your  obedient  servant, 

D.  W.  Flagler, 
CoUmtlj  Ordnance  Department  U.  8.  Armyj  Commanding. 

Ttke^CsnsF  of  Ordnance  U.  S.  Army, 

Wcuihington^  D.  0. 
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Afarks,  «:?/\? 

Secti'ooal  area,  .20  sqaare  inch. 


Applied  loads. 


X^ocai. 


I        inch. 


Klonp^tion   f^^^J^  PermaneBt 


{MiT  inch. 


200 

I.  OC-O 

4,000 

7.000 

8,000 
8»400 

8.800 
0.000 
91200 
0,400 
»,600 

10,000 

10,  200 

I     10. 400 

'     10, 8l>0 

II.  2l»0 

.    J  J,  eijo 
11,000 

17,300 


I,  000 
5,000 
10.000 
2i:»,  000 
30,000 
35.000 

40.  U«»0 

42,  000 

43,  CiOO 
44,000 
45,000 
40.000 
47.000 

48,  000 

49,  OUO 

50,  000 

51,  000 

52,  000 
54.000 
50,000 
58,000 
60,  000 
02,  000 
80,800 


O. 

.000100 
.000400 
.CH>O«50 
.  OO<t950 
.OUllOO 
.001250 
.  OO1300 
.OOL3oO 
.001400 
.0014M 
.001500 
.001550 
.  001600 
,001700 
.  002200 
. 001150 
.005000 
.007^00 
.010000 
.011000 
.  014250 
.0103;^ 


per  ioch. 


Inch, 
0. 

.000100 

.  oooaoo 

.OOOJ50 
.000300 
.000250 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000.^00 
.001950 
.001450 
.00-2200 
.002200 
.OOIPOO 
.002350 
.002100 


0. 
p. 


permanent 
set. 


Inch, 


Bemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  summary, 

, ,m-  TBfiT-  annAre  ineh  of  oiieinal section pounds..    M.800 

I?"'>^«^^S2Ewiinchoforlglnaf8ection do...    40,000 

Kl»sUc Um%*P«r  Mo^j  .        ^^^       ^j  2100 

Ejonici.Uaiipertoe^*"^'^^^^^,^^^  do...  .001700 

Iloi»RatioiiP«j5~J™^J^^t  of  rupture do...       .135 

BeductiantoM«*««^»™^*'^^        * 1"  from  neck 

PoaltiooBof  rapto^.-^-^j^ ,llkv 

C!b^mct^Tot^T^}^fnm^a^ ".80*,    Mt 
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3.2-lNCil    STEEL   B.    1..   KllLES. 


No.  3931. 
Marks,  ^«j.J 
Diameter^  ''^05. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  2'^ 


.Applied  loads. 

Elongation 
per  inch. 

Saooesaive 

Sncceaaive 

Totid. 

""^Lfcr" 

elongation 
per  iBch. 

Permftnent  i  _a»~.._„_,4. 
get.        'permanent 

I 

Remarka. 

Poundt. 

aoo 

1,0(>0 
2.000 
4,000 
6,000 
7.000 
8.000 
8,400 
8,600 
8,800 
9,000 
9.200 
9,400 
9.600 
0,800 
10,000 
10,400 
10.800 
U.200 
11,600 
18,000 
18,120 

Pounds. 
1.000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
42, 000 
43,000 
4i,  000 
45.000 
46.000 
47,000 
48,000 
40, 000 
50,000 
62.000 
64.000 
56.000 
68,000 
60,000 
00,600 

Inch. 
0. 

.  000100 
.000300 
.000600 
.001000 
.  001200 
.001350 
. 001450 
. 001500 
.001500 
.001560 
.001600 
.001660 
.  001800 
.001950 
.002250 
.004250 
.  007000 
.007900 
.009850 
.012300 

Inch, 
0. 

.000100 
.000200 
.  000300 
.000400 
.  000200 
.000150 

Inch. 
0. 
0. 

Inch. 

0. 

Initialload. 

. .;...;:.;. J :::.::; 

.000050          .000050 

.000100 
.0<)0050 

.006656 

0. 

0; 

.000050 
.000050 
.000060 
.000150 
.000150 
.00U300 
.  002000 
.002750 
.000900 
.  001950 

Elastic  limit 

.002450 

............ 

Tensile  strengtL. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,600 

Elastic  limit  per  sonare  inch  of  original  section   do...    47,000 

Elongation  per  incD  after  rapture inch..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit* do...  .001650 

Reduction  in  diameter  at  point  of  ruptnre do...       .085 

Redaction  in  area  after  rupture,  per  centum  of  original  seotiou 30.7 

Position  of  rupture ".75  from  neck 

Chioaoterof  broken  surliace granular,  66  per  cent ;  silky,  serrated,  40  per  oeiit 
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»o.S839. 

XHameter,  "J505. 

Sectional  area,  J20  square  indk. 

Gaoged  lengthf  2f'. 


j        AppU«d  loads. 

-OlAn«ttHAn 

Snooesshne 

PenDMient 

SneoeMiTe 
■ei. 

BflBlttkl. 

/     ToteL 

Peraqiiare 

AUnUCWtnau 

perbieh. 

'         aoo 

JVitflula. 
1,000 

Sooo 

10,000 
20,000 

80,000 
35.000 
40,003 
42,000 
48.000 
44.000 
46.  000 
47.000 
40,000 
51,000 
53.000 
65,000 
81,050 

ImOL 

a 

.000150 
.OOCKiOO 
.000600 
.000900 
.001050 
.001300 
.001550 
.002600 
.005400 
.006200 
.OOtUOO 
.010400 
.012600 
.014800 
.017000 

IndL 
0. 

.000150 

.000150 
.000300 
.000300 
.000150 
.000250 
.000250 
.  001050 
.002800 
.000800 
.002200 
.002000 
.003200 
.002300 
.002100 

IndL 

0. 

IndL 
0. 

JaitiMllomL 
ElasaoUmlt 

Tensile  strength. 

2;  ociQ 

4,  C«J« 

e,  ooo 

T.OOO 
S.wC-0 

8L4i.*0 

a,«oo 
o,  ooo 

9.  40O 

».  too 

lO  2O0 

0. 

.000150 

.000150 

. 

10  600 

1     11^  COO 

I    law  210 

Gwetal  Bummary. 

TcBsflBstreiigrth  per  square  ineh  of  original  section ponnds..    81,050 

IHjkstio  Umit  per  aonare  inch  of  original  section do. ..    42,  000 

Elongation  per  fncJi  after  mpture , inch..    0.2500 

'EloaiZsUUm  pertaeh  under  strain  at  elastic  limit do...  .001550 

B«<iuctJon  in  diAtnetor  at  poini  of  rapture.... do...        .  125 

Jiedxiction  in  area  aft«r  rapture,  per  centum  of  original  section 43.3 

PDeztion<»/ mpture - rMSfromnepk 

Cbaraeeer  of  broken  snrface v;j;;'*«^ 

£loogaUon  of  inch  aectionm ".27*,".23 

H.BX.  1«5 2 
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3.2-INCH   STEEL   B.   L.    RIFLES. 


.  No.  3941. 

Marks,  »|5;^   . 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Oadged  length,  2". 


i/.i. 

1^: 


Applied  loads. 


Total 


Poundi. 
200 
1,000 
2,000 
4,000 
0,000 
7,000 
8,000 
8.200 
8,400 
8.600 
8,800 
0.200. 
0,800 
10.000 
10,400 
10,800 
15,420 


Per  sqnare 
incii. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
36.000 
40,000 
41.000 
43,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54^000 
77,100 


Elonntion 
per  inch. 


Inch. 
0. 

.000150 
.000350 
.000600 
.000950 
.001100 
.002550 
.004000 
.008050 
.009000 
.010050 
.012350 
. 014750 
.017000 
.019400 
.022350 


Saccessire 
eloDffatiou 
per  inch. 


Inch, 
0. 

.000150 
.000200 
.00  250 
.000350 
.000150 
.001450 
.002350 
.003150 
.000950 
.001050 
.0023U0 
.002400 
.002250 
. 002400 
.002050 


Pennanent 
set. 


Inch. 

a 

0. 


.001350 


Saocesstve 

permanent 

set. 


Inch, 
0. 


.001350 


Remarks. 


Initialload. 


Elastic  limit  below  40,000 
pounds  per  square 


Tensile  strength. 


Qeneral  iummary. 

Tensile  strength  per  sqnare  inch  of  orifsinal  section pounds..    77,100 

Klon^ation  per  inch  aftermptnre  inch..    0.2500 

Kedaction  in  diameter  at  point  of  rupture do...        .115 

Ked  notion  in  area  after  rupture,  per  centum  of  original  section 40.8 

Position  of  rupture •••..  l'MOfh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inohaeotiona ".30,  ",90* 


/ 
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SectioB&l  area,  .20  square  inch. 
Osuged  lengthy  2'\ 


SiiG43e««iTe 
elongation 
perlnolu 


Pemument 


luek. 

.000150 
.000250 
.000350 
.000450 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.003200 
.001700 
.001400 
■  .002350 
.001900 
.002250 
.002750 
.002750 


Inch, 


.000100 


.000100 


SaooesslTe 

penaaaent 

aei. 


IndL 


.000100 


Banuurks. 


InfUalkwd. 


ElMtio  limit 


Tensile  strength. 


QeneriU  $ummarff, 

m      n^  .♦w.MirtSi -Mir  s«iii»re  Inoli  of  ortelnal  section ponnds..    80,550 

l?°^*S^f^SSiM5iiiclioforiglii»r.eotion do...    46,000 

lOMticUmitpjraaoAJ^™       ^^» ^J,^,Yx..      .2400 

l^'^^^i^S^SShSSalT^wSTat  elastic do  ..  .001700 

|:SS^SSSS2^S«er^?^tare.  percent™^  of  original  section -,..^^^  ^^^3 
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8.2-IKGH   ST££L   B.   L.    RIFLES. 


No.  3885. 
MarkB,g»n? 
Diameter,  *^605. 
Sectional  area,  .20  square  indu 
Gauged  length,  2f'. 


AppUed  loads. 

iriA-nir*.fln¥i 

SaooeaslTe 
elonntlon 
perinoh. 

Pemument 

■et. 

SaooeaaiTB 

permanent 

set. 

Bemarla. 

TotaL 

PerwKuure 

periBoh. 

Potmdf. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,000 
1:800 
9,000 
0.200 
0,400 
0,600 
10,000 
10,400 
10,800 
11,200 
11,600 
16,210 

Poundt. 
1,000 
6^000 
10,000 
20,000 
80,000 
86.000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
60,000 
52,000 
64.000 
66,000 
68,000 
81,060 

IlMh. 

0. 

.000150 
.000300 
.000600 
.000900 
.001100 
.001200 
.001300 
.001300 
.  001350 
.001350 
.007450 
.007850 
.008650 
,011000 
.013250 
.015360 
.017550 
.020000 

Indu 

0. 

.000150 
.000160 
000300 
.000300 
.000300 
.000100 
.000100 

0. 
.000050 

0. 

.006100 
.000400 
.000800 
.002350 
.002250 
.002100 
.002200 
.002450 

0. 

0. 

IndL 
Ol 

Initial  loud. 

Blaitto  limit 
TeniQeitawngtlL 

0. 

0. 





GtmeraX  mtmmar^. 

Tenaflettrengfhperiqnaralnobof  oriflilnal section pounds..    8t050 

EloHtio  limit  per  sqnare  inch  of  originar section « do...    46,000 

Klongation  per  inch  after  rapture inch..    0.2350 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001350 

Redaction  in  diameter  at  point  of  rapture do...       .116 

Bednotionlnaceaafterrapture,  per  centum  of  original  section 40.8 

Position  of  mptnre ".66  from  neck 

Character  of  broken  surflhoe ••.••..•... • • >iik7f  serrated 

Elongation  of  inoh  saotionft  ..••.•....•......... .•••....  ''.IS*,''.  14 


; 


3.2  INCH    STEEL   B.  L.  EIFLES. 

No.  3042. 


lfark8,l|f^J 
J>zaiDeter,  ''.505. 
Sectional  area,  «20  square  inclu 
Gauged  lengthj  2''. 


Applied  lo»d». 


l*©r  squ&re 
in 


sQua 


Elonntion 
per  mob. 


SnoeessiTe 
elongation 
per  inch. 


Pemaneot 

set. 


SnooeesiTe 

pennAoent 

set 


Senuurka. 


1,000 

5,  OOO 

10,000 

20,  Oi'O 

30,  OOO 

a&,ooo 

4«,  OOO 
42,000 

43,  OOO 

44,  OO0 

45,  OOO 
4«,  OOO 
47,  OOO 
4S,000 

49,  OOO 

50,  OOO 

ei^ooo 

52,000 

54.  OOO 
50,000 

esvooo 
oo,ooo 

€»,000 
87,90O 


JlMft. 

0. 

.000100 
.000300 
.000550 
.000900 
.00 1000 
.001300 
.001850 
.001400 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001850 
.002450 
.003750 
.007000 
.008750 
:0U500 
.014000 
.Q102SO 


Inch. 

0. 

.000100 
. 000200 
. 000250 

.ooo:i50 

. 000200 
. 000200 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000250 
.000600 
.001300 
.003250 
.001750 
.002750 
.002500 
.002250 


IncK 
0. 
0. 


Inch. 


InitiAlloftd. 


ElAstioUtailt. 


Tentile  teraiiKth. 


Oenerdl  summary, 

fwi«n«  atrenfftli  n«r  oqiun  inch  of  oiiffiiuJ  section pounds..  87,  w 

R^^clto5r#^^iSln6hofarlginff.eotion do  49,  of 

v^^Z±imTi^laA  mfterrupUire inch..  0.l(h 

lwKalSSpStoeli™dePst»taatelMtio^^ do  ..  GOUH 

Kcdn^ioniSdiJmet»Ta*polirtofniptnro. do...  .IJ 

^iinrti€Mn.  in  area  aAer  mptore,  per  centum  of  original  section 43. 

^5?ionorraipti««   -liWhiil- - '.OOfrommr 
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S.2-INCH   STEEL   B.  L.   BIFLES. 


>• 

r- 


I^o.  3943. 
Marks,  ^^B|*X 
Diameter,  '^505. 
Sectioual  area,  .20  square  inch. 
Gauged  length,  "2. 


AppU(?d  loHdS. 

EHouj^ion 

SncoeMive 

elongation 
per  inch. 

Permanent 

set. 

Sncceeaive 

pera>anent 

set. 

Bemarks. 

TcCal. 

Per  loaartt 

pel  inoh. 

1^000 
?,000 
4,000 
11,000 
7,000 
8,0(KI 
S.400 
S.60U 
e^HOO 

^am 
u/aoo 

0,400 

10.000 
1^.400 
lO.HOO 
11.  200 
1    17. 340, 

1,000 
K^OOO 
lO.DOQ 
20,000 
^    30,000 
35.000 
40.000 
4^.000 
4:^.000    , 
44.0<K) 
45,000 
4^,1100 
47.000 
4e.00(» 
50.  tiOO 
5^.000 
54.0SH1 
5fi,000 
86,700 

.UOOIOO 
.000300 
.000550 
.u00d50 
.001150 
.  001300 
.001350 
.001350 
.001400 
.001450 
. 002000 
JW2700 
.003750 
.0)36000 
.009000 
.  0L1400 
.012900 

0. 

.000100 
.000200 
.  000250 
.000400 
.000200 
.000150 
.000050 

0. 
.000050 
.000050 
.000550 
. 000700 
. 001U50 
.  003150 
.002100 
.002400 
.001500 

Inch, 

0. 
0. 

Intk. 
0. 

Initialload. 

ElaaUo  limit 
Tensile  strength. 

0. 

0. 



General  aummary. 

Ti^flllp  stxvtijitlt  per  square  tot^h  of  original  section pounds..    86,700 

ElibiCi^'  Hmit  permiafltv  iui^li  '»(' original  tiection do...    45,000 

El'Hij^^itini]  jK^r  iiacu  nfternijiTHre inch..    0.2400 

Elojunitittu  p^rioob  uud^r  i^  Train  at  elastic  limit. do...  .001450 

lUHli(rMn»  iq  diMiBetur  at  pniui  of  raptore do...        .  126 

jitn{lm\ii}ti  \n  iirosAfierrup hi  19,  per  centum  of  original  section 43.3 

Fofittimi.  of  niptnTe.-..  — .-- "1.10  from  neck 

CbwLT«clfir  of  brukun  inrfooo-. - silky 

KtoufaUoaofiDdiseaMani-^. , .,.., ,..  ".80*, 'M8 


8.2-INCH  ST££L    B.  L.  SIFLSfiL 
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No.  8886. 

Diameter,  ".505. 

Seetional  area,  .20  sqaare  inch. 

Ganged  length,  2". 


ApfMkida. 

per  inoh. 

aei. 

SaccesalTe 

Bemarka. 

lolaL 

PwwniMo 

permanent 
'set 

fvmdi, 
200 

1,0» 

^eeo 

4,«I0 
^000 

7.000 
8^000 
i.W 
ROM 

PMMlff. 
1,000 
5.000 
10,000 
20,000 
30,000 
35.000 
40.000 
42;  000 
43,000 
M.000 
45,000 

sss 

48,000 
49,000 
50^000 
51,090 
52,000 
66,000 
64,000 
55,000 
67,000 
69^000 
61,000 
G.O00 
65,000 
85^600 

IndL 
Ol 

.000200 
.000500 
.000850 
.001150 
.001350 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001700 
.001750 
.001600 
.001900 
.002150 
.003300 
.005000 
.010000 
.012350 
.014750 
.017150 
.019000 

IndL 

OL 

.000200 
.000900 
.000350 
000300 
.000200 
.000100 
.000050 
.000050 
0. 

o! 

!  000050 
0. 

.600050 
.000050 
.060100 
.000250 
.001050 
.002700 
.004100 
.002350 
.002400 
.002400 
.002750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
ElaaUolimlt. 

Tensile  stren^. 

.000050 

.000050 

.oooioo 

.000050 

t,w 

Sooo 

1,900 

1^400 

1     1^690 

1    t,no 

j  lo.oee 

/   1^200 

1     I(L4(10 

iJm 

1    19,800 

1    UOOO 

i    it^M 

1    ILSOO 

1    11^200 

/iW 

/  17  »» 

/" 

/ 

General  mmmarif. 


TeatBB wtnngtt  per  9ttaax9 iach  of  oriftintl  aeotian ponnds..    86.600 

SlAstio  limit  per  aoimrB  Inch  of  origixial  section do...    52,  ooq 

Xlamntifla  parlnoB  aftermpUtn inch.,    o.  jooo 

Xl^»tiOD  per  inch  nnder  alrain  «t  elaatio  limit do...  .OOlitoo 

SadnetioB  iai^ametor  «t  point  of  rapture do...       .125 

Beductian ia arwa/ter rupimo^ par oentBm at origiiial  aeotlon 43.3 

PaaitiOBofnipeiTO.— -^- 1".16  from  neck 

—  -.^  « *^«-  ...ailky, serrated 

M.24|*  ".26* 


Cbaneier  of  br&km 


•■••••a •«•«•• •■•••• • 


>••••*  ■•••••  «•••••  ■  ■  • 
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3.2-INCH    STEEL   B.   L.   EIPLES. 


No.  3822. 


Marks,  S^5 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Bloncration 
per  incU. 

Successive 
elon/^ation 
per  inch. 

Pennanciit 
set. 

SnccessiYB 

permanent 

set 

Bemarks. 

TotoL 

Per  aqoare 
inoli. 

Piwndt. 

200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9.400 
9.800 
10,200 
10,600 
11,000 
11,400 
16.620 

PoundB. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
49.000* 
51,000 
53,000 
65,000 
67,000 
88,100 

Inch, 
0. 
.000100 
.000350 
.000600 
.000950 
.001100 
.001360 
.001400 
.001450 
.001500 
.003250 
.005260 
.006750 
.008200 
.010360 
.012600 
.014500 
.016750 

Inch, 
0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.030250 
.000050 
.000050 
.000050 
.001750 
.002000 
.001550 
.001450 
.002150 
. 002150 
.002000 
.002250 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElMtio  limit. 

0. 

a 

Oeneral  summary. 

Tensile strenf^th  per  sqaare  Inob  of  oriRinal  section pounds..    83.100 

Elastic  Umit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  ruptnre inch..      0.225 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rapture do...       .105 

Reduction  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture l"ftt)mneck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inoh  seotiOBa  ..••.•.••••«• • "a8^".27* 


XHameter,  ".505. 

Sectional  area,  J20  square  inch. 

Gauged  length,  2". 


3.2-IKCH   STEEL  B.   L.   BIFLES. 

lSa.S823. 
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▲pplie4  loads. 

Slonntion 
permoh. 

Snccesaire 
elou<:ation 
per  inch. 

Permaiient 
set. 

SnoceMive 

permanent 

set. 

B«]n»rkfl. 

ToUL 

PersqiLue 
indi. 

Posndi: 

201} 
1,000 
S.OO0 

4,oeo 
e,ooo 
7,oeo 

&0i^ 
S,400 

8,eoo 

»,frjO 

a,  200 
».4oe 

9,600 
9.»0 

10,  JtHJ 
10,600 
ll,OiJO 
11,400 

11.  £00 
17.130    1 

Toumdt. 
1,0M 
5,000 
10.000 
20.000 
80,000 
36,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
51,000 
53,000 
55.000 
57.000 
59,000 
85^660 

JadL 
0. 

.000150 
.000450 
.000850 
.001050 
.001300 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.0O27.'.O 
.003750 
.004750 
.007260 
.009000 
.011750 
.014600 
.015600 

Jiidb. 
Ol 

.000150 
.000300 
.000400 
.000300 
.000250 
.000100  ' 
.000050 
.000050 
0. 
.000050 
.0000)0 
.001150 
.001000 
.OOIOOU 
, 002500 
.001750 
. 002750 
.QO22b0 
.001600 

Ol 
0. 

Inek, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000050 

.000050 

Crmeral  summary. 

IVasiTe streogih  per  square  inch  of  orif^inal  section .....ponnds..    85,650 

£lAj>ticliiDit  por  square  inch  of  original  section .- do...    46,000 

£{oogation  i>er  ineh  after  mptnre inch..    0.2500 

EToo^ation  per  inch  under  strain  at  elujtio limit .^ do...      .0016 

RHdnctioD  in  diameter  at  point  of  rapture do...        .125 

Sanction  in  area  after  rupture,  per  centam  of  original  section 43.3 

Position  of  rap  tore^. , l".28ftom  ntck 

Character  of  brokeo  surfiace • silky,  serrated 

jBaaeaOtm  aibkoh  aeotioM "28\".22* 
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d.2-INCH   STEEL   B.   L.    BIFL£S« 


No.  3936. 


Marks,  5^5 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Blongation 
per  Inoli. 

Saooessive 
elonfEatiOD 
per  inch. 

Permanent 
set. 

Snocessiye 

permanent 

set. 

Benarka. 

TotaL 

Per  square 
inch. 

PotMub: 
200 
1,000 
2,000 
4.000 
6,000 
7.000 
8,000 
8.400 
8.600 
8,800 
9.060 
^200 
9,600 
10,000 
10,400 
10,800 
11,200 
16t560 

Foundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
85^000 
40,000 
42,000 
43,000 
44.000 
.46,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
82.600 

Inek, 

0. 

.000100 
.000260 
.000600 

lUMMlMI 

.  vuwan 
.001200 
.001350 
.001400 
.001460 
.001950 
.005000 
.006850 
.008000 
.010000 
.012250 
.014400 
.016660 

Inok. 
0. 

.000100 
.000160 
.000350 
.000350 
.000250 
.000150 
.000050 
.000060 
.000600 
.003050 
.000850 
.002150 
.002000 
.002250 
.002160 
.002250 

0. 
0. 

IWik. 

0. 

Initial  load. 
Blastio  limit 

0. 

.000050 

.000050 

Q^neral  tummary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..    82,600 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..    0.1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Beduction  in  diameter  at  point  of  rupture i do...        .105 

Keduction  in  area  after  rupture,  per  centum  of  origiual  section 37.1 

Position  of  rupture '. at  middle  of  stem 

Character  of  broken  surface silky 

XlongatioB  of  inch  sections •..,.••. •, , ••, ....".23,  'M5 


S.^INCH   STEEL   B.  L.  BIFLES. 


27 


Marios,  SfTiJ 

DiaiDeter,  '\50&. 

Seetional  area^  .SO  square  inch. 

Gauged  leng^tli,  2'\ 


1^0.  393& 


AvpSMUmO^ 

per  moh. 

SaeooMivv 
elonntion 

PennMMBt 

•et. 

Sneoeraire 

permaneot 

set. 

ItomarkB. 

XoiiO. 

Pora<rajare 
incli. 

1,»0 

XOOO 

4.oeo 

G.0O0 
7,000 

aooo 

8,400 

8,«00 
8,800 
fi.900 
9^  MO 
«,800 
10.«i9 
10.000 
11,000 

i7,aoo 

1,  ooo 
S.0OO 

10,  ooo 
ao.  OOO 

30,  ooo 
39,000 
4Q,<»>0 
42.  OOO 
43,000 
44,000 
45,000 
47,  OOO 
40,000 
51,  OOO 
53,000 
55,  OOO 

aewooo 

Xneft. 

OL 
.000100 
.000300 
.000600 
.001000 
.001150 
.001300 
.OOliOO 
.002400 
.002900 
.OO3S00 
.000250 
.007000 
.010060 
.012050 
.013900 

0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000150 
.000100 
.001000 
.000500 
.000000 
.002730 
.001050 
.002150 
.002000 
.001850 

Ineh. 

0. 

0. 

Inch, 

Initial  lood. 
BlABtio  Umik 

TenBilestroDxth. 

0. 

a 

Gimeral  trnmnuury. 


Tf^wUm  •firencth  per  oqnara  ixMsh  of  ariKinal  Motion pounds..    88. 000 

Eifltic limit  per ttaoAro  incli  of  originafsectlon do...    42.000 

r:oneaia«ii»riiicli»ftemiptuT«.....^.. inch..    0.2400 

£Iin»^aon  per  inch  under  strain  at  elastic  limit do...  .001400 

lU^luctioB  Id  dxameter  at  point  of  raptare..... .^..... do...        .115 

Kfn<uctiflA  in  area  alter  x-uptare.  per  oentam  of  original  section 40.3 

P.>«itkm  of  rvptura ".00  from  neck 

Character  of  lirolceii  Mir#i»ce ^ - ailky 

SAi^niatiiA  of  inch  aeetioan  ..•• • * "•83%  "Ab 
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S.2-INCH    STEEL   B.  L.  EIFLES. 


Marks,  «§:*5 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gaaged  length,  2'\ 


:Ef  0.3849. 


Applied  loads. 

Sloiigatlon 

Snooessive 
elongation 
per  inch. 

Permanent 
set. 

SnocessiTe 

permanent 

set 

ToiaL 

Per  square 
inch. 

Bemarks. 

Founds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
$800 
0,000 
9,200 
9.400 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
17,210 

Pounds, 
1,000 
6,000 
10,000 
20.000 
80,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
60.000 
52,000 
64,000 
56,000 
68,000 
86^080 

IndL 
0. 

.000060 
.000300 
.000550 
.001000 
.001150 
.001450 
.001500 
.001500 
.001550 
.001600 
.001800 
.002500 
.004250 
.005500 
.008500 
.011500 
.013250 
.016000 

Inch. 

a 

.000050 
.000250 
.  000250 
.000450 
.000150 
. 000300 
.000050 
0. 

.000050 
.000050 
.000200 
.000700 
.  001750 
.001250 
.003000 
.003000 
.001750 
.002750 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load.                        | 

I 

0- 

.000050 

.000050 

Elastio  Unlit. 

Tensile  strength. 

GtfMraX  nummary. 

Tensile  strength  per  square  Inch  of  original  section ....«•... pounds..    86,050 

Elastic  limit  per  sqnare  inch  of  original  section « do.««.    45,000 

Elongation  per  incn  aftermptore inch..    0.2250 

Elongation  f;er  inch  nnder  strain  at  elastic  limit do OOICOO 

Reduction  in  diameter  at  point  of  mptnre do 125 

Rednction  in  area  after  rapture,  per  oentnm  of  original  section 46.3 

Position  of  rupture I l^from  neck 

Character  of  hroken  surfaoe silky 

BlongatiOBofinohseotioaa.......— "J8,".32* 


3.S-INCH   STEEL  B.   L.    BIFLES. 
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Iiro.3860. 

Diameter,  ''.505. 

Sectional  area^  .20  square  ineli* 

Ganged  leng^,  ^". 


Applied  losdm. 

SloniEBtlan 
per  laoh. 

SaooesBive 
elongation 
perinoh. 

Permanent 
seL 

Snccesure 

periuauent 

sot 

Bemarka. 

XirtmL 

Pcraquare 

200 
l,Oft> 
2.0GO 
4.O0O 
6,  MO 
7.0OO 

a.t-00 

8.  MO 

8,00 

8,  aw 

9,000 
9,200 
3,400 

10,  oo« 

10.400 

la.ftoo 

11,200 
U,000 

ii;4«» 

l,<WO 
io,ooo 

20,000 
30,000 
35,000 
4O.0OO 
42.0OO 
43.00O 
44,000 
4&,000 
40,000 
47,  0C» 
4S.0O0 
60,  OOO 
S2,000 
64,000 
50,000 
K,00O 

a^joo 

OL 

.000100 
.O002S0 
.000600 
.OO0900 
.001100 
.001300 
.001400 
.001400 
.001450 
.001500 

.ooieoo 

.006400 
.007600 
.009600 
.012000 
.013500 
.010550 
.018760 

IL 

.000100 
.000150 
.000350 
.000300 
.000200 
.000200 
.000100 

a 

.000030 
.000050 
.003100 
.001800 
.001200 
.001900 
.002500 
.001500 
.003050 
.002200 

JimA. 
0. 
0. 

IUkCk, 

0. 

Initial  load. 

Elaatic  limit 
Tensfle  strength. 

t. 

OL 

Qtmvtal  fummary. 

Teedle Btren^h per  eqixATe  inch  of  orlsfaial  section pounds..    82,  :too 

Fi3^ticlhiiU  per  Muare  iocli  of  originalseotton do...    45,000 

IV.B2;atian  per  inch  after  raptare. .,....--..... inch..    0. 'J4'.0 

l^:>s«!jaittaper  inch  under  »tr»in  at  elastic  limit do...  .OOloOO 

I.''  iactioo  in  diAcneter  »t  point  of  rapture do...        .135 

i:-ln<'tion  hi  area  after  rapsnre,  per  oentnm  of  original  section 46.2 

I'camon  of  rapture - at  middle  of  stem 

rharactcr  of  broken  »uriSa«e .^.---.  eilky 
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3.2-IKCH  STEEL   B.   L.   BIFLEa 


Marks,  Sfr^ 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

(Ranged  length,  W. 


ISTo.  386L 


▲ppttedloAdB. 

SneoenlTO 

Permuieni 

Sneoeasiye 
pemmaont 

Mt. 

1 

TotaL 

Persqiutftt 

perfaioh. 

eiongatioD 
perlnoh. 

B«mArki. 

Pinmdt. 

200 

1,000 

2,000 

Sooo 

6,000 
7,000 
8.000 
8,400 
8,600 
8,800 
8,000 
8,200 
0,400 
8,600 
8,800 
10,000 
10,200 
10,400 
10,600 
11,000 
11,400 
11,800 
12,200 
12,600 
18,810 

1,000 
6^000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48.000 
48,000 
60,000 
61,000 
62,000 
68,000 

50,000 
61,000 
68,000 
01,550 

0. 

.000100 
.000260 
.000600 

.000060 
!  001150 
.001850 
.001400 
.001450 
.001550 
.001600 
.001600 
.001660 
.001650 
.001700 
.001700 
.002050 
.004750 
.005600 
.008100 
.000750 
.011500 
.018750 
.015500 

.000100 
.000150 
.000360 
000360 
.'000200 
.000200 
.000050 
.000050 
.000100 
.000050 

0. 
.000060 

Ol 
.000060 

0'. 

.000350 
.002700 
.000850 
.002500 
.001650 
.001750 
.002250 
.001750 

0. 
0. 

0. 

Initial  lotd. 

0. 

0. 

ElMtie  limit. 
Tensile  etrengUi. 

Tensile  itrengtli  per  square  tnofa  of  original  section pounds..   Dl,550 

SlasUclimit  per  square  inch  of  original  section do...    50,000 

Blongation  per  inch  after  raptare inch..    0.2100 

Elongation  per  inoh  nnder  s  vain  at  elastic  limit do...  .001700 

Bednction  in  diameter  at  point  of  raptnre 115 

BedQction  in  area  after  rapture,  per  centum  of  original  section 40.8 

Position  of  rupture ".65ftomneck 

Cbaiaoter  of  broken  snrfkoe silky 

Ktongation  of  took  ieottmi  ..,,^,„„.^- ^ ''J2|".80* 


Marks,  55-5 

IMameter,  ^^505. 

BectioBal  area,  .20  square  inch. 

Ganged  length,  2". 


3^-INCH  STEEL  B.   L.   BIFLES. 
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jLppMkiids. 

perinob. 

SuoeeMire 
eloneation 
per  Inch. 

PemisneBt 
■et. 

Saoeeasire 

permaaent 

•et. 

BoDUurks. 

TMd. 

Per  square 

^0 
1.000 
2,000 
1^000 
01 000 
7,  MO 
1^000 
^400 
6t«» 

1,000 
5,000 
10,000 
20,000 
90,000 
8S.O0O 
40,000 
42.000 
43.000 
44.000 
45»000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
55.000 
57,000 
8^000 
COOO 

oa^ooo 

•0^560 

Iiydi. 
0. 

.000100 
.000250 
.000550 
.000000 
.' 001100 
'.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001000 
.001850 
.004000 
.005500 
.007000 

.011760 
.013000 
.015000 

JmOu 

a 

.000100 
.000150 
.000300 
!o00850 
.000200 
.000200 
.000050 
.000050 
.000050 
.000060 

0. 
.000060 

0. 
.000050 

0. 

.000250 
.002150 
.001500 
.002100 
.002000 
.002150 
.001250 
.002000 

Jim*. 

0. 

& 

IneK 

a 

Iniliallood. 

SlMtlo  limit 
Tenaile  stroDgtli. 

0. 

0. 

t  000 

»,aoo 

i^4M 

itfioo 

f     9,aoo 

{    10,  oc^ 

f     10  2O0 

•     10'4Ot 

10,  COO 

ll,O«0 
11.400 

11,600 

1X200 

TSL^W 

\SLiim  \ 

1 

GfneraZ  ournvtiary, 

TciudZdatfn^ffth  per  sqaftreineh  of  oripoal  section pounds..    90,560 

EZtslicIUn/l per agoore inch  of  oriKioal  section do...    50,000 

Bimratkw per InonAitor rapture inch..    0.2200 

jSmSZv^ineh  uader  strain  »t  elastic  limit do...  .001600 

l^dSSnfBMliametorat  pointof  raptoro ^ do...       .135 

^!aaaaaahimn^»i*'arTvtv^MMX^,v«[Q«xkt^^  '•'''-:       4«.2 

vh^AuHi  A^  ntnciRv     «..<- ......-—-— •••• ".W  from  neoK 

a*S,"J/S^'«*r «iLJf^ 
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3.2-INCH   STEEL   B.   L*    EIFLES. 
Ko.  3932. 


Marks,  g&iJ 

Diameter,  '\505. 

Sectional  area,  .20  sqaare  inch* 

Gaaged  length,  2". 


Applied  loads. 

Elon^Uon 
per  inch. 

SneoeeiiTe 
elongation 
per  inch. 

Permaaen^ 
set. 

Sacoeesive 

permanent 

set 

Total. 

Per  Banare 
inoh. 

Bemarks. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10, 400 
10,600 
11,000 
11,400 
11,800 
12,200 
12,600 
17,980 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
55,000 
67,000 
59,000 
61,000 
63,000 
69,900 

Inch. 
0. 

.000100 
.000300 
.000700 
.001050 
.  001200 
.001450 
.001500 
.001550 
. 001600 
.001600 
.001650 
.061700 
.001750 
.001760 
.001850 
.002050 
.  003200 
.005000 
.007350 
.009850 
.011750 
.013900 
.015850 

Ineh, 
0. 

.000100 
.000200 
.000400 
.000350 
.000150 
.000260 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 

0. 

.000100 
.000200 
.001150 
.001800 
.002350 
.002600 
.001900 
.002150 
.001950 

IncK. 
0. 
0. 

0. 

IniUalload.                       , 

1 

Blaatio  limit 
Tensile  strength. 

0. 

.000100 

.000190 

(General  summary. 

Tensile  atrengtii per  square  inch  of  orif(inal  section ponnda..    89,900 

Elastic  limit  per  sqaare  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rapture • • — inch..    0.2300 

Elongation  per  inch  ander  strain  at  elastio  limit • • do...  .001850 

Redactionindiametorat  point  of  rapture do...        .125 

Redaction  in  area  after  rapture,  per  centum  of  original  section 43. 3 

Position  ofrnptore ".66  from  neck 

Character  of  broken  snrface.... •••...... ~ silky 

BloiicationofinohaMtion»..«*....«..*.««««.M»»M««M«»««.«M.«M..«««*»«—««.«****««««M«M*'«l^"*M* 
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Fa  3816. 

Marks,  »V 

I>iaiiiet^,  ''.506. 

Seetional  area,  .20  sqnare  inch* 

Oaaged  length,  2''. 


Appfiadloadaw 


Pcraqiian 
iDch. 


per 


SacoeBslye 
«langatioii 
per  inch. 


Pennanent 


Saooeuire 
permaneat 

set. 


LOW 

i,m 

9,200 

9,m 

9,^€Q 

RSOO 
19. 4M 

11,1100 
11,490 
II.  8M 
1&2M 
12,  „. 
18.026 


II.  8M 

/   12»6« 


Ptoimdi. 

1,000 
8.000 
10,060 
».0Q0 
80.000 
4D.O0O 

4e.ooo 

47.000 
48,000 
4flt000 
S0.O0O 
S1«000 
68,000 
61,000 
55. 000 
67,000 
69,000 
«1,000 
88;  000 
H,9n 


0. 

.000050 


Jfieft. 


.000380 
.001000 
.001360 
.001550 
.001850 
.001000 
.001060 
.001750 
.001050 


.000200 


JiMft. 
0. 
0. 


Inch, 


Inittalload* 


.000350 
.000350 
.000200 


.000060 


.000060 


.003700 
.0059V0 
.007650 


.011550 
.OlMOO 


.000050 
.000100 
.000200 
.000650 
.001100 
.002200 
.001750 
.002250 
.001850 
.001850 


SlMtloUBit. 


Tensile  itraigflL 


General  iicmmary. 

TemaOe  ttnngfh  ptr  aqamK9  inah  ot  oHpnal  sectimi • ..poni^e..    M,600 

XJaetie Jzmit per MOAroliMilt of origiiul section .do...    50,000 

IShoDssaiioa  per  inch  mtt»t  rupture, inch..    0.2500 

J^Bo^Tidoa per iacb  nnder  strain  «t  elsstio limit do...  .001750 

S^aetioa  in  diameter  Mt  point  id  rupt^ire do...       .135 

Eerfaetjoo  lo  are*  a/te"vp^*urek p«r  oentom  of  originsl  section 40.2 

Petition  of  rupture ".  00  from  neck 

CfaMaetertff  bSroken  murfaoft silky,  tnoe  of  grsnuUtion 

~'  I  {ff  |^»*fh  flH"**faMf^    T-T •M  I    •16 
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8.2-INCH   STEEL   B.    L.    RIFLES. 


liro.3940. 

Marks,  ^?»5 

Diameter,  '^606, 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

BloDf^tion 
per  inob. 

SnooesfiTe 
elonfiatioQ 
per  inch. 

Permanent 
set 

Snccessire 
set. 

T^mi^t^. 

TotsL 

PerBonare 
inob. 

PotmAt. 
200 
1,000 
2.000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
6,800 
9,000 
9,200 
9.400 
0,800 
10.200 
10,600 
11,000 
11,400 
16.600 

Povmdt. 
1,000 
6.000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
40,000 
61,000 
68,000 
66,000 
67,000 
88.460 

Inch. 
0. 

.000150 
.000450 
.000050 
.001300 
.001600 
.001650 
.001700 
.001700 
.001800 
.002050 
.004050 
.005550 
.008000 
.011050 
.012260 
.014550 
.016900 

Inch. 
0. 

.000150 
.000300 
.000500 
.000350 
.000200 
.000150 
.000050 
0. 
.000100 
.000250 
.002000 
.001500 
.002450 
.003050 
.001200 
.002300 
.002350 

Inch, 

0. 

0. 

Inch. 

Initial  load. 

0. 
0. 

Elasticlimik                   1 
Tensile  strength. 

General  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    83,450 

Elastic  limit^or  saaare  inch  of  original  section .do...    44,0CO 

Elongation  per  inch  aftermptnre inch..    0.25OO 

Elongntion  per  inch  under  strain  at  elastic  limit do...  .001800 

Ke<lnction  in  diameter  at  point  of  mptnre > do...      .1250 

Keduction  in  area  after  mptnre,  per  centum  of  original  section 43.3 

PoHition  of  rupture 1"  £rom  neck 

Character  of  broken  sur&oe silky 

Elongation  of  inoh  Motions «• „ ".17^88^ 
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Marks,  %5 
l>ia]iiet6r,  ^^605. 

Beotional  area,  .20  sqaaie  inch. 

Qaoged  length,  2!'. 


Ann 

Told. 

edksda. 

Ptraqiun 
inen. 

perTnoh. 

SuccesaiTe 
elongation 
per  mob. 

Pennanent 
set 

SnocessiTe 

Mt. 

Bemarkt. 

!.•« 
I.MO 
1.008 

7.600 

\wi 

fl^OOO 
8,809 
8.080 
8,208 
8,108 

vs> 

10,080 

1,000 
5.008 
18.000 
20,000 
80.000 
85,000 
40,000 
42,000 
43,008 
44,000 
45.000 
46.000 
47,000 
48;  000 
48.000 
60,000 
52.000 
54,000 
66,0U0 
68,000 
80,000 
80^060 

AdL 

0. 
.000108 
.000250 
.000850 
.001050 
.001250 
.001350 
.001400 
.001450 
.001460 
.801500 
.001500 
.001550 
.001700 
.002000 
.004250 
.006360 
.008100 
.009908 
.011750 
.013180 

JlMft. 

0. 

.000100 
.000150 
.000400 
.000100 
.000200 
.000100 
.000050 
.000050 

0. 
.080050 

8. 

.800050 
.000150 
.001100 
.001650 
.002100 
.001750 
.001800 
.001850 
.001350 

Inch, 
0. 
0. 

0. 

lAitijaioacL 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

10^880 

11,208 

,    11,808 

/    IJLilO 

L 

' 

Qtfi\traX  sitmmary.  « 

TitoM^ stnogth  per aquKre  fneh  of  origlnAl  section ponnds..    00,050 

Kla/K^ticUmit per  aqnxte Inch  €tt  oiiginsrseetion — do...    47, ooo 

SdouBtioD  per  inch  alter  mptare inch..    O.2000 

Maaghtiaa  per  inch  nnder  strain  at  eUstlo  limit do...  .0ol5J0 

EedHrtfoo fn diameter  at  point  of  niptaw do...        .115 

B^aetioninAras  After  raptuze,  per  oentam  of  original  section 40.  3 

iVMition  of  rapture r'.OO  from  neck 

ClmcBetflrof  &R»ken  sfluriGBoe ;/o7.*ilH? 
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8^-INCH   STEEL   B.  L.  EIFLES. 


No.  3970. 

Marks,  1?75 

Diameter,  '^506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^^ 


AppUed  loads. 

Blonffation 
per  inch. 

SnooessiTe 
elongation 
perlnoh. 

Permanent 
set. 

Sncoeesive 

permanent 

set. 

Bemarka. 

Total 

Persqnaie 
inch. 

Pounda, 
200 
1.000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8^600 
8,800 
9,000 
9,400 
9,800 
10,200 
10,600 
11.000 
16,830 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86.000 
40,000 
42,000 
43.000 
44,000 
46,000 
47,000 
49,000 
61,000 
63,000 
86,000 
84^150 

0. 

.000100 
.000300 
.000650 
.001000 
.  001160 
.001400 
.001450 
.002500 
.003200 
.006500 
.007400 
.000600 
.011500 
.013600 
.016350 

Ineh, 
0. 

.000100 
.000200 
.000250 
.000450 
.000150 
.000250 
.000050 
.001050 
.000700 
.002300 
.001900 
.002100 
.002000 
.002000 
.001850 

Inek, 
0. 
0. 

IneJL 
0. 

IniUalload. 

BlastioUintt. 
Tensile  strenfirth. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    84,150 

Elastic  limit  per  square  inch  of  originaT section do...    42,000 

Elongation  per  inch  after  ruptore •• inch..    0.2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Kediictionof  diameter  at  point  of  rupture do...       .105 

Bednctioninareaafterrupture,  per  centum  of  original  section 37.1 

Position  of  rupture ".60ftt)mneck 

Character  of  broken  sur£soe siUcy,  serrated :  granular  in  part  at  the  oixonmference 

Elongatiomofinohieotions ^ ^ 7. ^".12;  ".81* 
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Marks,  »?72 


Ifo.  3971. 


XHametep,  ".505. 

Sectional  area,  .20  sqaare  incb. 

Gauged  length,  2". 


Applied  loada. 

Elonf^tion 
per  inch. 

SacoeBsiTe 
elongation 
per  inch. 

PermuieDt 
set. 

Snoceuire 

permanent 

set 

Bamttki. 

Totd. 

PereoaAre 

Ptem(it 

tooo 
i^m 

^000 
7,0M 
8,0(» 

8,«0 
ftdOO 

Poimdlc. 
1,000 
5.000 
10.000 
20,000 
90.000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
47.000 

Jndk. 
0. 

.000100 
.000350 
.000600 
.000900 
.001050 
.001250 
.001400 
.001600 
.003,^0 
.004250 
.006500 
.008250 
.  010280 
.012500 
.014350 

Intk, 
9. 

.000100 
.000250 
.000250 
.000300 
.000J50 
.000200 
.000150 
. 000200 
.001900 
.000750 
.002250 
.001750 

,w»m 

.002250 
.0O1B6O 

0. 
0. 

a 

InitfaaiMd. 
Elastic  Unit 

TensUe  strength. 

0. 

a 

%iOO   1 

/    a.900  1      49.000 
/  10,209  1      n.ooo 

' 

/  lQ,tm   1       53LO0O 



/  11,909  /       06.000 

/  ja^8i9  /      RLOSa 

1 

/ 

1 

Qtmeral  fummory. 


TeBsAesfresj^per  •qmnreinob  of  original  section pounds 

nas«ib2uiiftp(«raqii»re  inch  of  original  section do. 

JSkr^mUan per  Inch  after  raptare.. ^ inch 

BJaaSaUm  per ineli  ondar  strain  at  elastie  limit do.. 

SarfoctioDiB  diameter  at  point  of  mptore do., 

Mtductiaa  in  »rem  after  roptare»per  centum  of  original  section ^ 

P««twm«frtn>tore....-.- ."- ---. ....".60  from  neck 

rhMn^i^ref  broken  fliirfisee...... ;sil]cy;8einted;  granular  in  part  at  oircamference 

jBMfl^of  iDch  aeotioiM ".27%  M2 


84,050 

42,000 

0. 1950 

001400 

.105 

37.1 
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32.-INCH   STEEL   B.    L,    EIFLEB. 


No.  3972. 

Marks,  ^^^ 

Diameter,  ''.605. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loada. 

EIoDcation 
per  moh. 

Sooceasive 
elongation 
perlnch. 

Permanent 
set 

Sacceesive 

permanent 

set. 

Total 

Per  square 
inoh. 

Semarka. 

Poundt, 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
81000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
16,J00 

Poundt. 
1.000 
5,000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
48,000 
44. 000 
45,  000 
46.000 
48.000 
60,000 
52,000 
54.000 
56,000 
80,950 

Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001150 
.001400 
.001450 
.001500 
. 002400 
.005350 
.007260 
.009600 
.011900 
.014000 
.016400 
.019000 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000150 
.000250 
.000050 
.OOU050 
.000900 
.002950 
.  001000 
.002350 
.002300 
.  002100 
.  002400 
.002600 

Inch. 

0. 

0. 

Inch. 
0. 

Initialled. 

0. 

Blastlo  limit                    1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,950 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inou  aft«r  rupture » inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  Ihnit do...  .001500 

Koduction  in  diameter  at  point  of  rupture , do...        .115 

Koduotion  in  nrea  after  mplure,  per  centum  of  original  section 40.3 

Position  of  rupture 1".10  from  neck 

Cliaract«rof  broken  surface silky ;  serrated 

Elongation  of  inch  sections.. -....•• •••..".18,  ".80* 


Marta,5?7J 


SCINCH   STEEL  B.  i..   RIFLES. 
No.  3978. 
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Diameter,  "^5. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  IcMds. 

Elongation, 
perincli. 

Snocessfre 
elon^tlon 

Permanent 
■et. 

Sncceealv© 

permanent 

set. 

Bemftrka. 

ToteL 

Per  square 
iooh. 

Ptandi. 

2.0» 
XOOO 
iWO 
(000 
7.9M 

8;400 
RGfifl 

1,000 
5.000 
10,000 
20,0110 
30.000 
35.000 
40.000 
42,000 
43.000 
44.000 
45,000 
47,000 
40  000 

Inch, 
0. 

.000100 
.000400 
.000650 
.001000 
.001200 
.001400 
.001450 
.005850 
.007100 
.008000 
.010250 
.012500 
.014850 
.017400 

.oaoast 

Indk. 
0. 

.000100 
.000300 
.000250 
.000350 
.000200 
.000200 
.000050 
.004400 
.001250 
.OOCOOO 
.002250 
.002250 
.002350 
.002.'560 
.002850 

Indk, 
0. 

a 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tenafle  strength. 

.000050 

.000060 

.000160 

.000100 

»,mo 

9^000 

SL400 

1  »,m 

1  w.a»        51,000 

1    ICLOOO           53.000 

J   J1  tkio    1        SS  KM 

L 

llfi»  / 

m,iw 

— 

T^a^ie  a^nogtb  per  aqnarelnelioforidnalseotlon ponnds..    80.100 

KiaaUe  limit  per  aqiiAre  inob of  original  section do  ..    42,000 

Elaaeation  per  inch  after  rapture - inch..    0.2450 

Ekta£Atumv^riach  under  atrain  at  ebstic  limit ~ do...  .001450 

SdSctioii  in  diameter  at  point  of  rupture. do...       .125 

Reductioa  in  area  a/fcer  mpture,  per  centum  of  original  section 43. 3 

PoBiOon  of  raptuTO  ---vi- - r'fromneok 

ChaneterofbrokonmtBM V/m.'1/''iJ 
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3.2-INCH    ST££L   B.    L.    BIFLES. 


TSo.  3033. 


Marks,  ?^T 

Diameter,  "M5. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  "2, 


Applied  loads. 

SaooeMive 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

TotoL 

PerMiuffe 
inob. 

jsiongauOu 
p«rmoh. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

0,400 

0,600 

9,800 

10,000 

10.400 

10,800 

11.200 

11,600 

12,000 

17,370 

Pounds, 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
62.000 
54,000 
56,000 
68,000 
60,000 
86^860 

Ineh. 
0. 

.000100 
.000250 
.000650 
.000060 
.001100 
.001250 
.001360 
.001400 
.001400 
.001450 
.001500 
.001500 
.002250 
.002800 
.004900 
.007400 
.000500 
.011760 
.018600 
.015600 

Inch. 

0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000150 
.000100 
.000060 

0. 

.000050 
.000050 

0. 

.000750 
.000650 
.002000 
.002500 
.002100 
.002250 
.001860 
.001800 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000050 

.000050 

.000060 

0. 

Elastio  limit                    1 

Tensile  strength. 

General  ewnmary. 

Tensile  strength  per  sqnare  inch  of  original  section poands..    86.850 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incn  after  rapture inch..    0.200O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Redaction  in  diameter  at  point  ef  rupture do...       .085 

Bed  action  in  area  after  rupture,  per  centum  of  original  section 30.7 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface,  granular,  radiating  from  a  dull  spot  in  the  circumference ;  opened  cracks 

in  surface  of  stem. 
Xloiig»tioiiofiiiohMotioi»........».,...»».- ^^ .m...  ".88*  ".11 


8.2-INCH   6TEEL  B.  L.  EIFLEa 
No.  3845. 
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IBmT 

Ba%iff 


Marks, 

Diameter,  '^505. 
Sectional  area,  J20  sqaare  inch. 
Oaaged  length,  2". 


Apvlfedloiidik 


Bar 


noncBthm 
per  inch. 


SaooeflslTe 
elonntion 
perlnoh. 


Permaaent 
Mi. 


SaooettiTe 

permanent 

■et 


^o» 

T,«00 
8,000 

«.•» 
8.900 
%800 
Si,  200 
8.400 
9,600 
10,000 
10,400 
10.800 
11,200 
11,000 

lii^no 


1,000 

s^ooo 

10.000 
».000 
30.000 
95^000 
40  000 
42L00O 
43,000 
44,000 
45^000 
48.000 
47,0«H> 
48.000 
50.000 

Si;  000 

HOOO 
50^000 
Sfl^OOO 


Inch, 
0. 

.000100 
.000300 
.000550 
.001000 
.001160 
.001300 
.001350 
.OOHOO 
.001450 
.001500 
.002250 
.003400 


.007150 


.011350 
.0138S0 
.eiMOO 


JiMft. 

0. 

.000100 
.000200 
.000250 
.000450 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000750 
.001150 
.001000 
.002150 
.002100 
.002100 


IftdL 


Inek. 


.000060 


TenaUe  atfangih. 


^ORorol  mmmary. 

Tmtik  atnagA  per  aqnnre  inch  of  origlaal  eeetlon ponnds..    84^000 

2IwtJelrBiit  per  Monre  ineb  of  orlginaTBectSon..... do —    45,000 

BoBgaticnperbum  altarmpture .....inch..    0.2500 

BoagMiioD  per  inch  under  strsin  at  elnatio  limit do...  .001500 

B^oftkm ht  dUunet&r  mit  point  oi  mptan do...       .155 

JZMotftJoa  in nrMiafter  mpfcnre, per  oentnm  of  original  aeotion 51.9 

Jftwftfoao/rqptnre »> V  from  neck 

OmaettTCi  fioken  nmiSaoe 'h^J^]^7^ 

xattBfikmMiOimm ".87*,  ".13 
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3.2-INCH   STEEL    B,    L.    EIFLES. 


Marks,  "t^S^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2''. 


Applied  loAds. 

BIoDgation 
perincb. 

SnooesBive 
elongation 
perincb. 

Permanent 
set. 

Successive 

permanent 

set 

Bemarka. 

TotiJ. 

Per  square 
indi. 

Poundi. 
200 
1,000 
2,000 
?000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14.800 
16.000 
15,200 
16,600 
16,000 
16,400 
16,800 
17,200 
26^170 

Paundt. 
1,000 
6,000 
10,000 
80,000 
60,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76.000 
78,000 
80,030 
82,000 
84.000 
86,000 
180,850 

Ineh. 
0. 

.000160 
.000400 
.001000 
.001650 
.002050 
.002400 
.002500 
.002600 
.002700 
.002900 
.008050 
.003350 
.004000 
.004750 
.005860 
.006850 
.008260 

Itush, 
0. 

.000150 
.000250 
.0006)0 
.  0('0650 
.000400 
.000350 
.000100 
.000100 
.000100 
.000200 
.000150 
.000300 
.000650 
.000750 
.001100 
.001000 
.001400 

Inch. 
0. 
0. 

0. 

Initial  load. 
BlMiio  limit. 
Tenaile  strength. 

.000060 

.000050 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  130,850 

Elastic  limit  per  saaare  inch  of  original  section do...    73,000 

Elongation  per  incn  after  mptare inch..    0.1450 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .0027C0 

Beductionin  diameterat  point  of  rupture do...       .085 

Kednctionin  area  after  mpture,  per  centum  of  original  section 80.7 

Position  of  rupture I'MO  firom  neclc. 

Character  of  brolcen  surface granular,  557  percent.;  silky,  45  per  cent 

BlongaticmofinohBeotioai ^08^ 'Ml 


3.2-IHCH   8TESL  B,  L.   BJFhEB, 
Ko.  3937. 
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Matta,"5S° 

IMameter,  "MS. 

Beetional  area,  .20  sqnare  inoh. 

Ganged  length,  »\ 


per  Inch. 

SaoeessiTe 
elonntion 
perioch. 

PennnMBt 

set. 

SaeoMaiTe 

IMnnanent 

sek 

Benuffka. 

TetaL 

^faSr 

¥wmAL 
300 

\m 

3.  MO 

%m 

12,  OM 

14,000 

1     14200 

1,000 
5.000 
10,C<00 
80,000 
60,000 
00,000 
70.000 
71,000 
72.000 
78,000 
74,000 
75,000 
to;  000 
77,000 
7B  OflO 

0. 

.000100 
.000350 
.001100 
.001760 
.002100 
.002450 
.002560 
.002000 
.002050 
.002750 
.002900 
.003100 
.003400 
.004050 
.004950 

0. 

.000100 
.000250 
.000750 
.000650 
.000350 
.000350 
.000100 
.000050 
. 000050 
.000100 
.000150 
.000200 
.000300 
.000650 
.000900 
.001100 
.001350 
.001050 

0. 
0. 

«.'-* 

liiituaiMd. 

SlMtiolilBii 

Tensile  atresgth. 

0. 

.000050 

""ooooso" 

>     14400 

HOW 

li8M 
15.100 
1^200 
11.400 

i&aoo 

ifl^aoo  1     siiooo 

ii,9D0  \     m  000 

17, 000    1       86  OOO          .  007400 

17,400    1       97,000           .OOJUfiO 

^   30.430  1    las  lao 

1 

'       / 

'    1 

Qmtfral  wmmary. 


T^aszte  «irMijrth  per  square  Ineli  of  oriffinal  section • poanda. 

Elmjftle  Ihnit  per  8qn»Te  Inch  of  original  section do.. 

jPfOT<«^/oH per  inch  *Aor  rapture. Inch. 

£Si>Dg»tion  per  inch  nndoratrain  at  elastic  limit do.. 

A^octjonindianieteratpolntofruptare....  ......  ......  do.. 

SednetJoa  in  area  mfter  rapture,  per  centnn:  of  original  section . .. 

jSicag^tiaaaita^aiUamaOQ^MM*^***'' — ^ — '^  •  •"' 


132,100 

74, 000 

0.  1400 

.0027:0 

.085 

30.7 
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3.2-INCH   STEEL   B,    L,    HlFLEa 


No.  3938. 


Marks,  ^^^J^ 

Diameter/'' .605. 

Sectional  area,  .20  square  inclu 

Oaaged  length,  2'^ 


Applied  loftds. 


ToM. 


Persoaare 
inoa. 


Elonj^atlon 
per  inch. 


SaocoMlve 
elongation 
I>er  inch. 


Permanent 
aet. 


Sncoenive 

permanent 

set 


RewmrlM. 


Pounds. 
200 
1,000 
2,000 

e,ooo 

10.000 
12,000 
14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
15,400 
15,000 
15,800 
16,000 
16.200 
16,600 
17,000 
17,400 
17,800 
18.200 
26,770 


Poundi, 
1,000 
5,000 
10,000 
80,000 
60.000 
60.000 
70.000 
71,000 
72,000 
78,000 
74,000 
75,000 
78.000 
77,100 
78,000 
70.000 
80,000 
81,000 
83.000 
85.000 
87.000 
80.000 
01,000 
188,850 


Inth. 
0. 

.000100 
.000300 
.000900 
.001600 
.001950 
.002800 
.002350 
.002400 
.002400 
.002450 
.002500 
.002550 
.002550 
.002600 
.002800 
.003000 
.008260 


.005050 
.006500 
.007750 
.008900 


Inch. 
0. 

.000100 
.000200 
.000600 
.000700 
.0003J0 
.000350 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 

0. 

.000050 
.000200 
.000200 
.000250 
.000550 
.001250 
.001460 
.001250 
.001150 


Inch. 


Ineh. 


Initial  load. 


Elastio  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  strenf^th  per  aqoare  inch  of  original  section .•...poands..  183,850 

Elasticlimlt  per  sanare  inch  of  original  section do...    78,000 

Elongation  per  inch  after  rupture inch..  0".  1450 

Elongation  per  inch  onder  strain  at  elastio  limit do...".  002600 

Reduction  in  diameter  at  point  of  rupture do...      ''.085 

Beduotion  in  area  after  mptnie,  per  oentnm  of  original  section 80.7 

Position  of  rapture ".TSfimmneck 

Character  of  broken  SQrfiMje .«•• • .^...granular;  ailkj  spot  aioiroiunferenoe 

lEloBgatianofiMhMotioiio m.— , - —••".»»,  ".07 


XKameter,  ^'.505. 

Sec^oDiJ  areai  .20  sqnare  ineh. 

Gaaged  length)  2f'. 


8.2-INCH   8TEEL  B.  L.  SIFLE& 
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1 

Applied  loads. 

BkQieatioii 
per  inch. 

Saccemive 
elonsation 
perinoh. 

Pennaiwnl 

SoooeMlve 

permanent 

set. 

TM. 

Ptraqure 

200 

1  oao 

PkNMdt. 
1,000 
8,000 
10,000 
30.000 
80,000 
60,000 
70,000 
71,  COO 
72,000 
78,000 
74.000 
7S.000 
76^000 
77,000 
79,000 
81,000 
83.000 
85^000 
87,(H)0 

IfUk, 
OL 

.600100 
.000250 
.000050 
.001650 
.001050 
.002400 
.002450 
.002600 
.002600 
.002650 
.002900 
.003050 
.008500 
.004500 
.005700 
.007500 
.008850 
.069060 

JncIL 
0. 

.000100 
.000150 
.000700 
.000700 
.000300 
.000450 
.000050 
.000050 
.000100 
.000050 
.000860 
.000150 
.006450 
.' 001000 
.001200 
.001806 
.001350 
.001100 

0. 
0. 

0. 

InitislIoML 

BlastiDlbDii. 
TensOs  stiftngth. 

2,000 

6.000 

m,m 

I2,(m 

0. 

OL 

I<000 

••.... 

14,200 

li400 

1   i^ooo 

f  H^oo 

/    1ft,  000 

/    15.200 

/    15,400 

/    15,800 

/    1^200 

1    IfiL  ooo 

/     17.000 

/     17  400 

1    ^ma 

129^800 

1 

'        1 

GoiMraJ  oiimmary. 

Tei»77dste«D|^  per  sqnATO  inch  of  oricinsl  section •• pounds..  129,300 

£Ltjtf/c iimif  per sgaAFB  inch  of  oriijriiud motion... do...    74,000 

£io9^:i(ioD  per  iocA  after  mptnre inob..    0.1450 

£luD;rsrJoii per  incli  iiscler  strain  at  elastlo  limit do...  .002650 

Seduction  in^diAmetar  *t  point  of  rapture do...        .005 

fiedaceion in nn»  Alter  rnptnre,  peroentomof  original aection 34.0 

Pocitioo  of  ropOim - ".80fh>mneck 

C%arsetersfbmk«B«iirftoe silky,  46  p«r  osiit.|  granular,  60  pjr  centw 
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S.3-INCH    STEEL    B.    L,    EIFLES. 
ISO,  8870. 


Marks,  ""f;  JO 

Diameter^  ''.505. 

Sectional  area,  .20  square  IdcIli 

Ganged  length,  2". 


Snooesaive 
elongation 
per  inoh. 

Pennanent 
set. 

SncceMlTe 
Bet 

Remarks. 

TotaL 

Persqnsre 
inoh. 

permch. 

Powndt. 
200 
1,000 
8,000 
S090 
10,000 
12,000 
14.000 
14,200 
14,400 
14.600 
14,800 
15,000 
15,200 
15.400 
15.600 
15,800 
16,000 
16.200 
16,400 
16,600 
17,000 
17.400 
17.800 
18.200 
18,600 
27,980 

Pmindt. 

1,000 
5lO0O 
10,  000 

30,  OQO 
50,000 
60,000 
70,000 
71,000 
73,000 
73,000 
74,000 
76,  000 
70,  (-00 
77,000 
7*?.(J00 
70,000 
80,000 
81,000 

e-iooo 
iir-  01  Ml 

87,OCK> 
89.000 
91,000 
93.000 
189,900 

Ineh, 
0. 

.000050 
.000800 
.000950 
.001600 
.001060 
.002850 
.002400 
.002450 
.002550 
.002560 
.002550 
.002700 
.002800 
.002850 
.002950 
.003050 
.003250 
003450 
.003700 
.004100 
.005100 
.006100 
.007100 
.008250 

Ineh. 

0. 

.000050 
.000260 
.000650 
.000650 
.000350 
.000400 
.000050 
.000050 
.000060 
.000050 

9. 

.000150 
.000100 
.000050 
.000100 
.000100 
.000200 
.000200 
.000250 
.000400 
.001000 
.001009 
.001000 
.001160 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  loud. 

0. 
0. 

* 



General  Bummary. 

Tensile  strength  per  aqnare  inch  of  original  section : .....poimda..  189,900 

Elastic  limit  per  sQuare  inch  of  original  aeotion .^ do....    80,000 

Elongation  per  inch  after  rapture tnoh..    0.1800 

Elongation  per  inch  under  strain  at  elastic  limit do. ...0089505 

ItcductioniQ  diameter  at  point  of  raptare ..•......• do...         .05 

Reduction  in  area  after  rapture,  per  centum  of  original  section.  •••• 90.5 

Position  of  rupture "Mtiemnttik 

Character  of  broken  aorfiMd gniiii]ar|diiIlapot«l«famimf!Brenoe 

Elongation  of  inohaectioiit  •••••••••••••••••••••.•••••••••••••••.^••••••••^■•^•^•••••^••'••^''•It* 


8.2-INCH   STEEL  B.  L.   B1FLE& 
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Marks,  ^^S^ 

DiMneter,  '*  .505. 

Seetional  area,  .20  sqnare  inch. 

Gaaged  length,  2". 


XloBntion 
porlnoh. 

SoocessiTe 
elongation 
per  inch. 

Pemuient 

SacoesolTA 

penuaneni 

set 

TtftntrkBrn 

TvtoL 

Penqnm 

inch. 

PemdM. 

200 

1,000 

2,000 

6,000 

10,000 

3i;ooo 

14,000 
14.  I'M 

PowMit. 
1,000 
5,000 
10,000 
30,000 
60,000 
60,060 
TO^OOO 
71,000 
72,000 
74,000 
75,000 
76,000 
77,000 
78,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
go  000 

0. 

.000100 
.000300 
.001050 
.001700 
.002050 
.002400 
.002450 
.002500 
.  002.550 
.002600 
.002700 
.002800 
.003000 
.003250 
.003550 
.004300 
.005200 
.006300 
.007350 
.008660 

0. 

.000100 
.000200 
.000750 
.000050 
.000350 
.000350 
.000050 
.000050 
.000050 
.000050 
.003100 
.000100 
.000200 
.000250 
.000300 
.000750 
.000900 
.001100 
.001050 
.001300 

Inek. 
0.  - 

6l 

IndL 
0. 

InitiBlloiid. 

SlMtlo  limit 
TeDsQeftreDgth. 

.000050 
.000050 

006060 

lilfio 

14.800 

■•••■« 

lAuOGO 

'    li200 

1    15,400 

/    15,600 

/    15  »J0 

1     16.0dO 

1     16, 400 

/    1€,  f^OO 

I     17.200 

1     17,600 

1     18,' 000 



f     97.»il           l3eL4M 



L 

'     1 

General  eummary. 


TmnaQe  atnagib  per  aqiure  ineh  of  original  section ......m. ponhde 

KhMtje  limit  per  MOAre  inch  of  original  section do. 

Kloii^tion  per  inch  *ft€<r  rupture inch 

£k?n£alioB  per  f ooh  UDder  etrain  at  elastic  limit do. 

Seduecion Id  dijuneter  at  point  of  mptnre do. 

IZedartion  in  «r««  after  mptnre,  per  centum  of  original  seotion 23.9 

PoBitiott  of  rupture • • — ".75  from  neck 

Quumeter^  teotke&0iir&oo......«« • graniilar;  dull  eccentric  spo* 


186,400 
77.000 
0.1400 

.002800 
065 
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d.2-INCH   STEEL   B    L.  BIFLES. 


No.  3820* 

Marks,  ^$~,?° 

Diameter,  ^^505. 

Sectional  area^  20  sqaare  inclu 

Gauged  leugtn,  2f'. 


Applied  losds. 

Elongation 
permoh. 

SacoeMive 
elongation 
per  inch. 

Permanent 
set. 

Snooessive 
set. 

ToUL 

PersquAre 
inck 

Pwxnd; 
200 
1,000 
2,000 
6,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14.600 
15.000 
15,400 
15.800 
16,200 
16,600 
25,810 

PiAvnd*. 
1,000 
6,000 
10,000 
80,000 
50,000 
60,000 
70,000 
71,000 
73,000 
73,000 
75,000 
77,000 
79,000 
81,000 
88,000 
129,050 

0. 

.000100 
.000350 
.001050 
.001756 
.002100 
.002950 
.003260 
.003500 
.003750 
.004600 
.005660 
.006750 
.007700 
.009000 

iMh, 

0. 

.000100 
.000250 
.000700 
.000700 
.000350 
.000850 
.000300 
.000250 
.000250 
.000850 
.001050 
.601100 
.000950 
.001800 

0. 
0. 

JncA. 
0. 

Initial  load. 

Elastic  limit  (approxi- 
mate). 

0. 
.000500 

'"".'ooosoo" 

Qtneral  summary. 

Tensile  8trenf(th  per  square  inch  of  original  section pounds..  129,050 

Elasticlimit  per  square  inch  of  original  section  (approximate) do...    70,000 

Elongation  per  inch  after  rupture inch..    0.1450 

Elongation  per  inch  under  strain  at  elasUo  limit do...  .002950 

Reduction  in  diameter  at  point  of  rupture do...        .075 

Beduction  in  area  after  rupture,  per  centum  of  original  section 87.  4 

Position  of  rupture ".95  tnm  neok 

Character  of  broken  surface granular;  sil^  center 

Elongation  of  inch  MOtioDS ".10^  ",18^ 


3.2-lNCH   STEEL   B.  L    KIFLE8. 
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3.8-nrCH  STEEL  B.  L.  BOXES. 

Sfboifig  Qbavity  and  Habdness  op  Tubes  and  Jackets. 


NaiD> 
berof 
ziflei 

Marks  on  speoimen. 

Speciflo 
«r»vity. 

Hardness. 

51 

38B«|T    BR,H 

7.8530 

17.26 

58 

32R«,T    BR«M 

7.8555 

16.90 

66 

32KmT    BB,M 

7.8508 

ia58 

68 

32  K«,  T    B  K,  M 

7.8544 

16.82 

75 

SlR^sT    BK.lf 
32R«|J    K.M 

7.f'540 

15.36 

51 

7.8516 

19.29 

56 

32  Km  J    £,  M 

7.8470 

16.81 

61 

32R«,J    RsM 

7.8165 

17.81 

68 

32R«J    R,tf 

7.8457 

17.81 

71 

aaR,|J    R3M 

7.8524 

18.98 

TABULATION  OF  SPECIMENS  FROM  ZJ^INCS  B.  L.  STEEL  BIFLE8. 

So.  of 
test 

PMitioDlngiui. 

LoeatioD 
of  Apeci- 

Elastic 

limit  per 

Bqusre 

inch. 

Tensile 
strength 

per 
sqasre 
Inch. 

Elonga- 
tion. 

Con- 
braotioo 
of  area. 

Appesrance  of  f^aotnre. 

Pounds. 

Pounds. 

Psret. 

Peret. 

3888 

TsbeKaM... 

Middle.. 

48,000 

86,806 

21.0 

46.2 

Silky. 

3991 

TDbeNo.56... 

...do.... 

47,000 

90,000 

20.0 

30.7 

Graonlar,  60  per  cent. ; 
Bilky  serrated,  40  per 
cent. 

WS9 

TabeKo.86... 

...do.... 

42,000 

81.050 

26iO 

43.3 

Sillcy. 

3941 

....do 

...do.... 

•40.000 

77,100 

25.0 

40.3 

Do. 

3SS4 

do 

...do-... 

46  000 

80.550 

24.0 

40.3 

Silky  serrated. 

S885 

...do 

...do.... 

45,000 

81,060 

23.5 

40.3 

Do. 

IMS 

....do 

..do.... 

40,000 

87,900 

20.0 

43.3 

Do. 

a»43 

....do 

...do.... 

45,000 

86.700 

24.0 

43.3 

Do. 

3886 

-...do 

...do.... 

62,000 

86,500 

2&0 

43.3 

Do. 

3^22 

Tube  No. 67... 

...do.... 

44.000 

83,100 

2S.5 

37.1 

Do. 

3823 

...  do 

...do.... 

46,000 

a5.650 

25.0 

43.3 

Do. 

a«5 

TnbeNaeO... 

...do.-.. 

43,000 

82,500 

19.0 

37.1 

Do. 

dm 

.-  do 

...do.... 

42,000 

86,000 

24.0 

40.3 

Do. 

3849 

Tube  No. 64... 

...do.... 

45.000 

86,050 

22.5 

43.3 

Do. 

3850 

....do 

...do.... 

45.000 

82.300 

24.6 

46.2 

Do. 

3881 

....do 

...do.... 

60,000 

91,550 

21.0 

40.3 

Do. 

V61 

....do 

...do..-. 

50.000 

90.650 

22.0 

46.2 

Do. 

3932 

TabeNa66... 

...do.... 

60,000 

88,600 

23.0 

43.3 

Do. 

3815 

.-..do 

...do.... 

50,000 

04^600 

25.0 

46.2 

Silky,  trace  of  granula- 
tinn 

9H0 

TnbeNaeS... 

...do.... 

44.000 

83,450 

26.0 

43.8 

Do! 

3834 

Tube  No. 89... 

...do.... 

47,000 

90,050 

20.0 

40.3 

Do. 

3810 

TnbeNoiTO... 

...do.... 

42,000 

84,150 

21.5 

87.1 

Silky  serrate<l  and  gran- 
ular. 

3tn 

3878 

do 

..  i 

lo..-. 
0..-. 

43,000 
43,000 
42,000 
47,000 

84,060 
80,050 

19.5 
24.0 

37.1 
40.3 

Do. 
SUkv  serrated. 

Granalation  radia  ting 

from  dull  spot. 
Silky. 

.  do 

..A 

38n 
39» 

....do 

lo.... 
lo..-. 

80.100 
86,850 

24.5 
20.0 

43.3 

30.7 

Tube  No.  71... 

'.V.\ 

8815 

Tube  No.  78... 

...do.... 

46,000 

84,900 

25.0 

51.9 

38S 

GMeheck 

...i 

lo.... 

73,000 

130,850 

14.5 

30.7 

Gran  alar,  55  per  cr-nt. ; 
silky,  45  per  cent. 

wm 

....do 

...do.... 

74,000 

182,100 

14.0 

30.7 

Granular,  Hllky  center. 

son 

3819 

..,.do 

...« 

lo.... 
lo.-. 

78,000 
74,000 

133,850 
129,800 

14.5 
14.0 

30.7 
34.0 

Granular,  silky  spot. 
Silky,  40  per  cent ;  gran- 

6« check  No. 

..A 

12: 

ular,  60  per  cent. 

sam 

Gm  cheek  No. 

51. 
....do 

...do.... 

80.000 

139,900 

18.5 

20.5 

Granular,  with  dull  spot 

! 

3878 
88S0 

...( 

lo.-.. 
lo.... 

T7.000 
70,000 

186,400 
129,060 

14.0 
14.5 

23.9 
27.4 

Do. 

Granular,  silky  center. 

Gas  check  No. 
70. 

...< 

f 

•Below. 

B 

[.  Ex.  U 

15- 

4 
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3.6-INCH   B.  L.  EIFI.es. 

8.6>nrCH  B.  L.  SI7IE. 

Specimens  from  Key  Bma. 

No.  3818. 


Marks,  »«^i|f» 

Diameter,  ^^505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2", 


Applied  loads. 

Elongation 
per  Inch. 

SacoesBive 
eIonf[atioD 
per  inch. 

Permanent 
set 

SacooBftlve 

permanent 

set. 

Xtemarks. 

TotiO. 

Per  sqaare 

Poundi. 

200 

1,000 

2,500 

7,500 

10.000 

12,100 

12,200 

12,400 

12,600 

12.800 

13,200 

13,600 

14,000 

14,400 

20,620 

Pounds. 
1,000 
6,000 
10,000 
80,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
06,000 
68,000 
70,000 
72,000 
103,100 

IneK 
0. 

.000100 
.000300 
.000900 
.001700 
.005760 
.006500 
.007400 
; 008400 
.009200 
.  010900 
.012300 
.014300 
.015860 

Jneh. 
0. 

.000100 
.000200 
.  000600 
.000800 
.001050 
.000750 
.000900 
.001000 
.000800 
.001700 
.001400 
.  002000 
.  001650 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  8tren;;th. 

.003500 

.003503 

General  summary » 

T«iitile  ttrength  per  mare  inch  of  original  section ponnda..  103,100 

Xlongation per iBota  after rnptnre inch..      0.235 

Bednotion  m  diameter  at  point  of  rapt  arc  do  ...       .125 

Betlnotion  in  area  after  rapture,  per  centum  of  oHginal  section 43  3 

Pocrition  of  nwtnre ".85  from  n^ck 

Character  of  broken  snrfaoe fim*,  silky 

Elongation  of  inch  seotions ".15,  ".32* 


8-lNCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


fi 


8-INCH   STEEL  B.    L.   BIFLES. 
ISO.  891. 
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Xjeo^rtb,  o^'. 
I>i&ineter,  1".0092. 
Sectional  area.  .80  8qnHre  inch. 
Oaog^  length,  3'^ 


Applied  loads. 


X'o^al. 


Peraqoare 
men. 


Compres- 

8ioop«r 

incL 


Snccessive 
compres- 
sion per 
incn. 


Permanent 


SncroHsive ' 

permaneut  i 

aet. 


Remarks. 


«.«0 

«.aoo 
2m,  090 

28^000 

acooo 

28.000 
31,  2*0 
3S.GOO 

asLdoe 

S3.60O 
34.400 
35,900 
38.  »0 
38.400 
40,000 
68,7fi0 


2,000 

6,000 

10.000 

15,000 
30,000 
25^000 
30,000 
35,000 
90,000 
40,000 
41,000 
42,000 
43,000 
44,000 
40,000 
48,000 
50.000 
85.975 


0. 

.000100 
.000267 
.000400 
.000567 
.000767 
.000900 
.  001100 
.001267 
.002600 
.004400 
.005000 
.005967 
.00(^00 


.011833 


Inch. 
0. 

.000100 
-000167 
.000133 
.000167 
.  001 1200 

.oooi:« 

.000200 
.000167 
.001333 
.00  800 
.000600 
.000967 
.000633 
.001633 
.001700 
.  001000 


Inch, 


'Inch. 


.001367 


.001367 


Initial  load. 


ElaaUc  limit 


intimate  strt^ngth. 


failed  by  triple  flexare. 
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8-INCH    STEEL   B    L.  RIFLES, 


^o.  889. 


Marks,  |«f^ 

LeDgtb,  5". 

Diameter,  1".0092. 

Sectional  area,  .80  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total 


Per  square 
inob. 


Compres- 
sion per 
inoh. 


Sacoessive 

oompres* 

sion  per 

inoh. 


Permanent 
set 


Sacoessive 

permanent 

set. 


Bemarka. 


Poundt. 
800 
4,000 
8,000 
12,000 
10,000 
20,000 
24,000 
28,000 
82,000 
88,000 
40,000 
44,000 
44,800 
45,600 
46.400 
47,200 
48,000 
49.600 
61,200 
52,800 
54,400 
56,000 
86,460 


PoundM. 
1. 000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
85.000 
40.000 
45.000 
60,000 
55,000 
56,000 
57,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
108,075 


Inch. 
0. 

.000067 
.000233 
.000367 
.000500 
.000667 
.000833 
.001000 
.001100 
.001287 
.001500 
.001667 
.001838 
.002867 
.003167 
.003838 


.006167 
.007667 
.008067 
.010400 
.011833 


Inch. 
0. 

.000067 
.000166 
.000134 
.000183 
.000167 
.000160 
.000167 
.000100 
.000167 
.000283 
.000167 
.000266 
.000734 
.000500 
.000666 
.000967 
.001367 
.001500 
.001800 
.001433 
.001433 


Ineh. 


Inch. 


Initial  load.' 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 


f 


8-IHCH  STBEL  B.   L.    BIFI.E8. 
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iro.888. 


Length,  d^\ 
Diametsr,  r'.0092. 
Sectional  area,  .80  square  inch, 
eanged  length,  3''. 


1     ^"^    •      inctL 

Oompres- 

aioDper 

incb. 

Snccessive 

oompres- 

■iouper 

inch. 

Pennrarat 

( 

Succesalre 

pirtnanent 

aei. 

Bemtrlu. 

t 

800               1.000 
4.000              5.000 

Inch, 
Ol 

.000133 
.000267 
.00<HOO 
.  0W5<.7 
.000733 
.000900 
.001067 
.001233 
.001367 
.001433 
.001600 
.003767 
.004600 
.005100 
.006438 
.0084)00 
.009400 
.011033 
.  015167 

Inek. 
0. 
.000133 

.000134 
.000133 
.000167 
.0(K)IG6 
.000107 
.000167 
.000166 
.000134 
.000066 
.000167 
.002167 
.Q00ti33 
.000500 
.001333 
.001567 
.001400 
.001633 
.004134 

Inch. 
0. 

Inch. 
0. 

luiiialload. 
BiMtio  limit 
CntimAte  atrongtb. 

S.OO0 

10.000 

12.  COO. 

Ifl^OOO 

20.000 

34.000 

2g,000 

S2.000 

96.000 

S8.m 

37.60O 
38.400 
80.200    1 
40.000 

15,0t« 
'20.UUO 
26.000 
30.000 
85.000 
40.000 
45.000 
46^000 
47,000 
48.000 
48.000 
50.000 

.000033 

.oooow 

.000067 

.000034 

41,«>0    /        52,000    1 

43^200            54.000 

44,800    f        56,000    1 

46L400    /       6&000    f 

481000    /       OD^OOO    / 

1     7C.290    /        05.  «0    /. 

L 

/ 

/ 

Failed  by  triple  flexure. 


v 
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8-INCII   STEEL   B.    L.    BIFLES. 


No.  892. 
Marks,  i^^ 
Length  &\ 
Diameter,  l''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 

Comprea- 

•ionper 

inch. 

SncccMlre 
compres- 
sion per 
Inch. 

Pormanest 
Bet. 

SacoeMlve 

permanent 

aet 

Remarks. 

ToteL 

Per  aqnare 
inob. 

Pounds. 
80O 
4.000 
8,000 
12,000 
16,000 
20,000 
24.000 
28.000 
82,000 
86.000 
40,000 
40.800 
41.600 
42,400 
43.200 
44,000 
44.800 
46.400 
48,000 
84.600 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
8^000 
40.000 
45.000 
50,000 
61,000 
52,000 
63.000 
54.000 
55,000 
56,000 
58,000 
60,000 
105,750 

Inch. 
0. 

.000100 
.000233 
.000400 
.000533 
.000687 
.000833 
.001000 
.001167 
.001333 
.001500 
.001600 
.001667 
.001838 
.002100 
.002567 
.002967 
.001233 
.006000 

Inch. 
0. 

.000100 
.000133 
.000167 
.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.  000167 
.  OOOIOO 
.000067 
.000160 
.000267 
.000467 
.000400 
.001266 
.001767 

Inch. 
0. 

InOi. 
0. 

InlUal  load. 

0. 

6. 

Elastic  limit 

Ultimate  strength. 

■■•* 

Failed  by  triple  flexure. 


8-INCH    STEEL   B.    L,    RIFLES. 
Kg.  4259. 
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Marks,  i,?f  i^ 
I>iaineter,  ''.504. 
Sectionai  area,  .25  square  inch. 
Gauged,  lengths'". 


AppUed  lo«ds. 

Elon  {ration 
per  inch. 

SaeceflsiTo 

PermanoDt 

set. 

Snccesalve 

permanent 

set. 

Bemarlu. 

ToUL 

I*er  sciuare 

eloD<;ation 
per  inch. 

1,250 
2.500 
fi,noo 
7,500 
10.000 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12.SW> 
12.7S0 
13,000 
13,250 
13,500 

13.  7oO 
14.000 

14.  E»00 
J5.  IKJO 
15.50O 
16.  OOO 
16.  IW) 
23,670 

•               1,  OOO 
5.  DOO 
lO,  OOO 
20,  OOO 
SO.  OOO 
40,000 
44,  OOO 
45,000 
411,000 
47,  OOO 
48.0i»0 

49,  OOO 

50,  OOO 
51,000 
62,000 
53.  OOO 
54,000 

55,  OOO 

56,  OOO 
58.  0<J0 
60,000 
©2,  OlO 
©4,  WW 
66,  OOO 

Tneh, 
0. 

.000100 

.  ooo.ufO 

.OOOfWO 
.000933 
.  001267 
.001433 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.06l6<i7 
.001700 
.001733 
.008700 
.009267 
.009933 
.OllWO 
.013233 
.015000 
.01723:^ 
010000 

Inch. 
0. 

.000100 

.  000:00 

.  000.]  DO 
.000333 
.  000334 
.000166 
0. 
.000034 

.oi)0<t;a 

.  0U0067 
.  00(X)33 
.  000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1 

.oooo:;4 

.  OOi-033 

.  oooix;3 

.0O0ff07 
.000567 



Rl98tic  limit. 

.  OU<i6u6 

. 

Tvnsile  slrongtb. 

.0016CT7 
•.0016:J3 
.001707 
.  00*2233 
.001767 



General  summary. 

Tnwile  gtrengtli  p**T  »qn«r«  incli  of  orieinal  section....- .....inmnds..    94,680 

£LaaUc  limit  per  »qii*ro  inch  of  oriRinal  section .do...    53.  (KH) 

Slonfatioo  per  inc ti  after  mptare Inch..      .2100 

Sonefttion  per  incb  under  strain  at  elastic  limit do...  .001733 

Hednctianm  diameter  at  point  of  rnptare......^...,.  ....  do...        .134 

Bedactkm  in  area  after  rupture,  per  centum  of  original  section ;•  ■^•;-       *^  • 

Ponitionof  rupture -. 1"  60  from  neck 

Character  of  broken  «ur£aoe -      .     si  ky 

JBkmgation  of  incb  secXiona ".10   .34,*  MO 
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8-INCH   STEEL   a    L.    EIFLES. 


No-  4200. 

Marks,  |^/m 

Diameter,  '^664. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3'^ 


Applied  lo*d«. 


TotaL 


Per  square 
inon. 


EloofTAtlon 
per  inch. 


Sacoessire 
eloDsation 
perlnch. 


I 


Permanent 
set. 


Sacceftsiye 

permanent 

set. 


Bema^a. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10, 000 

11.000 

11,250 

11.500 

11,760 

12,000 

12.250 

12.500 

12,750 

13.000 

13,250 

13,500 

14,000 

14,500 

16,000 

15,500 

16,000 

23.210 


Pounds. 
1.000 
6,000 
10,000 
20,000 
80.000 
40.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
61,000 
62.000 
53,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
02,840 


Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001333 
.001467 
.OOltOO 
.  001567 
. 0016c 0 
.0016:j3 
.001067 
.OOlTiO 
.001733 
. 008700 
.  009:J87 
.010167 
.011733 
.013500 
. 015167 
•.017133 
.019167 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.001566 
.006967 
.000007 
.000800 
.001566 
.0017C7 
.001667 
.001966 
.002034 


Ineh, 


Inch, 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  eummary. 

Tensile  stren^h  per  square  inch  of  oriitinal  section pounds..    02,840 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  Inch  after  rapture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Keduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture V.  45  from  neck 

Character  of  broken  surface sUkv 

Elongation  of  inch  secUona ".18,  "30,*  ".il 


8-IKCH  STEEL  B.  L.  RIFLES. 
No.  890. 
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Marks,  |?Fi 

Leogth,  y. 

Diameter,  1''.0002. 

Sectional  area,  .80  sqaare  inch. 

Ganged  lengtb,  3''. 


Corapree- 

aioDper 

inch. 

Soecesaive 

coiDpr«»- 

tionper 

inoL 

Permanent 
set. 

Succesaive 

Beinarks. 

TutaL 

Peraqnare 
inch. 

peniianent 

set. 

A  noo 

POMdt. 

1,000 
5,000 
10.000 
15,000 
20,000 
2S,000 
30.000 
35,000 
40,000 
45.000 
50,600 
51.000 
52.000 
53.000 
54,000 
56.000 
5«.000 
58.000 
ISO.  000 

Inch. 
0. 

.000067 
.000233 
.000367 
.000533 
.000700 
.000867 
.001033 
.001167 
.001333 
.001533 
.001600 
.005333 
.006100 
.006767 
.007267 
.008067 
.009267 
.010767 

Inch. 
0. 

.000007 
.000166 
.000134 
.000166 
.000167 
.000167 
.000166 
.000131 
.000166 
.000200 
. 000067 
.003733 
.000767 
.000867 
.000500 
.OOOfrOO 
.001200 
.0015UO 

IfUh. 

0. 

Inch. 
0. 

Inittalloitd. 

Elastic  limit 
Ullimate  strenjcth. 

9,000 

1">  ooo 

i«.oai 

0. 

20.000 
34,006 

32;  ooo 

3flL00O 

40,000 
4tt,800 
41,6CO 
42*400 
43.  SN) 
44,000 
44. 8» 
46^400 

.000033 

.000033 

...... ......1 

RSL  290            lATfQS 

Failed  by  triple  flexure. 


HASBSES8  AHD  SPECIFIC  GBAVITT. 


ICarks. 

Hardness. 

Speciflo 
gravity. 

SB,Xi.  MB,.M 

21.64 
15.20 
20.03 
20.47 
18.38 
20.70 
22.04 
21.40 
17.90 

7. 8573 
7.8639 
7.8672 
7.8536 
7.8598 
7.8560 
7.8496 
7.8494 
7.8625 

8B.  V    B  K,M 

8K,.T    B  B„M 

8  iL  A4  M  R,  M 

8B4T    B  R.M 

81<«J    B  R,M 

8B4D,  B4M 

8B.A4  M  B4M 

8Bc<r    B*  BM 

10-INCH  WIRE-WOUND  RIFLE. 


SPECIMENS    FROM  TUBE,  JACKET,  AND  HOOPS. 


61 


CM 


IChlNCB   WIRE-WOUND   BJFLE. 
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Ko.  3968. 

X>iametea-,  '\564. 

Bcotiansl  area,  J35  firq  aare  indi. 


par  mots. 


I         *^ 
f       XSOO 

I      7.500 

9,2S0 

10^  000 
10,230 
19.500 
]<l,790 
11,000 
WSOo 
12.000 
1X5O0 
13,000 
1^500 
li.000 
U.5C-0 
1S.00O 
IS.  MO 
16.000 
16,500 
17.000 
17.500 
18.000 

ia5oo 

1^000 
10.500 
20,000 
20,500 
21,000 
21,420 


JncA. 

a 
.ooooso 

.oooe7^ 

.001<»25 
.OOI22S 
.001230 
.  0O12T5 
.001300 
.0O1425 
.0019(25 
.001050 
.002200 
.002875 
.003f>2S 

.ooe2do 

.008XT& 
.  OlOOOO 
.012000 
.  0142»> 
.  01«33TS 
.018700 
.02X125 
.023000 
.02TOOO 
.030250 
.  0334S0 
.038000 

.0475 

.  oor^o 

.07  SO 
.OO^ 


f  Soeoeasive 
eJonecatJon 
per  inch. 


Permanent 
•et 


Inch, 
0. 


.000050 


.000175 


SaeoeaeiTe 
peroianent 


IneK 


.000050 


.000125 


Rcmarka. 


Initial  loatL 


EUatlc  limit. 


TfBaile  strength. 


GtfRisraZ  summary, 
T«—^i«  >f»n..^^  «wki-  «anAT«  inch  «f  original  aectlon .  ponnds..    «5,680 

Ktei|jJI«npOTto^«^«"^^  rapture tin...        .154 

Ri^nefioa  iaaraa^uior  x^l»  '^^ 1"  irom  u.  (  k 

J  o^jtjon  of  rupUix^ T  >17i^  silky 

(baracier  of  brolt en  «!»«»«•  •------•"■•  '/'"ia' ""li'"'26  "36^ 

Ekm^ationor  iocliooctioii* — "•   •'*•   •^'''    '^^^ 
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10-INCH    WIRE-WOUND    RIFLE. 


^o.  aiioo. 


Marks,    bt,o 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 


Total. 


Pounds, 
250 
1,250 
2,500 
6,000 
7,600 
8,750 
9,000 
9,250 
9,600 
9,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,  750 
13,000 
13,500 
U,  000 
14, 500 
15,000 
15,500 
16, 000 
16,500 
17,000 
17,600 
18, 000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,460 


Per  square 
incu. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
30,000 
87,000 
88,000 
39,000 
40,000 
41, 000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,  000 
48,000 
49,000 
60,000 
61, 000 
52.000 
54.000 
66,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
89,840 


Elongation 
per  inch. 


Ineh. 
0. 

.000125 
.000275 
.000675 
.001000 
.001225 
.001250 
.001275 
.001326 
.001375 
.001425 
.001450 
.001475 
.001500 
.001550 
. 001575 
.001660 
.001700 
.001775 
.004500 
.007000 
.007450 
.008376 
.010000 
.  011875 
.013875 
.015925 
.018000 
.0204-25 
.023000 
.025500 
.028500 
.081625 
.035000 
.030000 
.043600 
.049126 
.058750 
.0650 
.0750 
.0050 
.1475 


Saocessive 
elongation 
per  inch. 


Inch. 
0. 

.000125 
.000150 
.000400 


.  000226 

.000025 

.000025 

.000050 

.000050 

.000050 

.000025 

.000025 

.000025 

.000050 

.000025 

.000076 

.000050 

.000075 

.002725 

.002600 

.000450 

.000S25 

.001625 

.001876 

.002000 

.002050 

.002075 

.002425 

.002675 

.002500 

.003000 

.003125 

.003375 

.004000 

.004500 

.005625 

.004625 

.  011250 

.0100 

.0200 


Permanent 
■et. 


Ineh. 


SncceasiTe 

permanent 

set 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  slrongih. 


General  summary. 

Tensile  strength  per  square  inoh  of  orlKinal  aeotlon pounds..    80.840 

Elastio  limit  per  sanare  inch  of  original  section do...    48,000 

Elongation  per  inch  after  mptnre inch . .      .  2100 

Elongation  per  inch  nnder  strain  at  elastio  limit do...  .001775 

Bedaotion  in  diameter  at  point  of  mptnre do...       .164 

Bednotion  in  area  after  mptnre,  per  Centura  of  original  section 49.7 

Position  of  rapture l".85fh>mneck 

Character  of  broken  snrface silky 

Elongation  of  inch  secUona , ".13,  ."41,*  ".17,  'MS 


10-INCH   WIRE-WOUND    EIFLE. 
Ko.  39G0. 
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Marks,  '•  Y,i' 

Diameter,  ^^.564. 

Sectiooai  area,  ,25  square  inch. 

Ganged  leogth,  4/'. 


AppUedloadM.         j 


TaiML 


( P^rmqa^re      pvr  inch. 
inch.        I 


Suceessive 
elouzation 
per  inch. 


Perraanent 
•et. 


Sueomsive 

penuaneDt 

set. 


Beuuurks. 


1,  <SyQ 

5.000 

10,000 

20.  OVO 

30,U00 

3o.  OOO 

3S.OOO 

S7.  OOO 

aa^  OOO 

so.  OOO 
40.  Oi>0 
4L,  OOO 
42,  OOO 
43,000 
44.  OOO 
45,000 
4«,  OOO 
48.  OOO 
50,  OOO 
52.000 
S4.000 
56,  OUO 
3a.O<M> 
OO.  OOO 
62,000 
64,  OOO 
66.  OOO 
68.  OOO 
70,  OOO 
T^IOO 
74.  OOO 
76.  OOO 
7«i,000 
fetO.  OOO 
S2.  OOO 
82,040 


.  000126 

.000300 

.  000675 

.OOIOOO 

.OO120O 

.001-250 

.CO  1375 

.  001300 

.0411426 

.0015&0 

.  C-0267S 

.003500 

.  O<»432o 

.  OOol75 

.OO5025 

.  000050 

.OOS675 

.OllOOO 

.oi:*i2S 
.O155O0 
.  O17500 

.oaoooo 

.022750 

.025750 

.028700 

.032500 

.  036500 

.  O412S0 

.046875 

.053260 

.0650 

.0750 

.0925 

.1325 

.1560 


Jneh. 
0. 

.000125 
.000175 
.000375 
.000325 

.oooaco 

.000050 

.000025 

.000026 

.000126 

.000125 

.001125 

,000>«25 

.000825 

.OOOS.'iO 

.000750 

.001025 

.001725 

.002325 

.002125 

.002375 

.002000 

.002500 

.002750 

.003000 

.002950 

.003800 

.001000 

.004750 

.005625 

.006375 

.011750 

.0100 

.0175 

.0400 


Inch 


Ineh. 


IniiiAl 


Blaatio  limit 


.000275 


.000275 


Tensile  strength. 


General  tummarg. 


.     _-      . .....*^ -nMP  MATULre  inch  of  oriidBal  section. .....pounds..    82,040 

'S'^^!i?5«r«SLIS^tocboforiginif««tion do...    38,000 

¥**^S^SJ\S^iS3b^fter  rapture inch..      .2225 

Xoog»UMP«r™»,^2er»tridn«teUstic limit do...  .001300 

5*?«*S2?«^^il2SSt2?Sfcpola*  of  rupture : do...        .164 

5!S*!SSSSSrS^rlwtiir^  per  centum  of  original  secUon 49.7 

UedactaootoJ«jV«i*««^*^    *- 2".40  from  ih  ck 

SSSS|^gi«ti;^::::::::::;:::::::::::;;;:::::;:;::::, 

H.  Ex.  165— —5 
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!•' 


10- INCH    WIBE' WOUND    BIFLE. 


Ko,  396  L 

Marks,  ^^^^,^^ 

Di;imeter,  ^',564, 

St'ctioual  area,  S5  square  inch. 

Ouugeii  leiigtb,  4"* 


AppU&d  badi. 

ElODjE»tl<ni 

per  Inch. 

»lou£itrioa 
iwrlnuli. 

FenuiiDent 

p«niiftticut 
■el. 

Reiuftrka. 

Total. 

Periqa»re 

\  Ftmjidr. 

'Aim 

1,250 

5,UU0 

K.  7&0 

»,0OL» 

;     s,5ou 

0,750 

10,000 

•    10,25<J 

Putmdt. 
l<floO 
5.000 

i^ooo 

^0,000 

mooo 

35^000 
36,000 
37,1100 
3K,0U0 
30,000 
40,  (hJJ 
41,000 
42,000 
43.1MM) 
44,  \m 
45,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
7«,000 
78,000 
80,000 
82,000 
84,000 
84^640 

0. 

.iH)oi25 
.000275 
.  000ii75 

,oo;o25 

,0012SO 

.001275 

.001300 

.001426 

.0111500 

.001700 

.04fieeo 

.00-^250 

,00^800 

.00363 

.004  too 

.004750 

.006625 

.008500 

.010625 

.012500 

.014500 

.016700 

.019200 

.021760 

.024625 

.027750 

.031250 

.035000 

.089125 

.043750 

.0500 

.0575 

.0676 

.0800 

.1050 

.1500 

0. 

.000125 

.oooiao 

.000400 

.ootiaao 

,000^-35 
.O0OU25 
.000025 
.000!35 
.IHHH)75 
.000200 

,ooi>:fm) 

.000.150 

.000550 

.000B-i5 

.000475 

.000650 

.001875 

.001875 

.002125 

.001875 

.002000 

.002200 

.002500 

.002550 

.002875 

.003125 

.008500 

.003750 

.004125 

.004625 

.006350 

.0075 

.0100 

.0125 

.0250 

.0540 

Inch. 
0. 

Intk, 
0. 

Initlalload. 

* 

( 

1 

.000035 

.000025 

£l,^«ttG  limit 
Tensile  strenKth. 

.0003/10 

.000325 

1 

10,500 

10,750 

,    n.ooo 

ll,-i50 
11.500 
13,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15. 000 
15.^ 
16,000 
10.500 
17,000 

n,MO 

18,000 
18.500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,160 

General  summat^. 

Tensile  streDgth  per  sqnare  inch  of  original  section pounds..,  84,640 

Etftstic  limit  per  square  inch  of  originu  section do...'  37,Ouo 

Elongation  per  inch  after  mptnre inch..      .1925 

Einnpition  per  inch  onder  strain  at  elastic  limit do...  .001300 

Redaction  in  diameter  at  point  of  rapture         do...        .154 

Keduction  in  area  after  rupture,  per  centnm  of  original  section .* 47.2 

PoAition  of  rapture ".50  from  neck 

Charactor  of  broken  surface silky 

Slongation  of  inch  seottona..^ ^ 4..^.....^ ^iA.A....".87*i  ".19,  'M8.  ".19 


10-INCH  WIBE-WOUND  RIFLE. 
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Marks,  ?Jo" 

Bkmeter,  "M6i. 

Bectaonal  area,  .25  square  inch. 

Ganged  leDgth^  4f\ 


A99>tMkMd8. 

perliieh. 

SoeeeMire 
perinek. 

PeraiMMiit 
set.' 

Bf>i. 

SMBsrlu. 

TM 

Persqwe 

iDCh. 

250 

1.360 

a^oeo 

7.500 
1^780 
1^000 
it  250 

naoo 

01750 

10,000 

'    10.250 

JP^ICIMb. 

1,000 
5^000 
lOiOOO 
20,000 
30.000 
35,000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44.000 
46,000 
48.000 
47,000 
48.000 
48,000 
60,000 
52.000 
54.000 
56,000 
58,000 
00,000 
•2.000 
84.000 
88.000 
68,000 
70.000 
72;  000 
74,000 
78.000 
,     78,000 
80,000 
82,000 
84.000 
8^920 

ifMft. 

OL 

.000125 
.000300 
.000700 
.001025 
.001200 
.001225 
.001250 
.001275 
.001300 
.001350 
.001400 
.001450 
.0015CO 
.001525 
.001550 
.001700 
.006128 
.007825 
.008250 
.009125 
.011000 
.012925 
.015175 
.017188 
.01962S 
.022175 
.024750 
.027825 
.030650 
.034000 
•038500 
043000 
;048026 
.0660 
.0060 
.0750 
.8875 
.1475 

0. 

.000126 
.000175 
.000400 
.000325 
.000175 
000025 
.000025 
.000025 
.000085 
.000050 
.000050 
.000050 

iooooso 

.000025 
.000025 
.000150 

.002500 

.000625 

.000875 

.001875 

.001925 

.002260 

.001960 

.002500 

.002550 

.002575 

.002975 

.003026 

.003850 

.004500 

.004500 

.005625 

.006375 

.0100 

.0100 

.0225 

.0600 

Inch. 
0. 

0. 

Initial  l«id. 
ElMtlc  limit 

Tentlle  ttrengtii. 

0. 

.000025 

.000025 

KLSOO 
18,760 

11  000 

11,250 
11,500 

11.750 

12.000 

i     121260 
12,500 
13,000 
13.600 
14.000 
14,600 
15^000 
1A600 
IfllOOO 
IfllOOO 
17,000 
17.500 

.••• 

18,060 

1     18,600 

1     18L0OO 

I     18L600 

'     20,SS 

21,500 

21,000 

21,488 

GemriU  mmmary. 


Tmlfo flTCurth par MOorB  Inoh of  origiiMl  lootion ponnda..    86,030 

~ k  per  Moan  inch  of  orlgiaJ^MetioB do....    45.000 

ipor  laea  «ftor  mpturo iBch..      .2025 

I  ffir  f  ugh  under  atrain  at  el— tie  limit do...  .001550 

nfUmthm  ha  diuaeUr  at  point  of  ruptare do...       .174 

JMocfioo  in  arra  after  mptiiTe^  par  oentuin  of  original  section 512 

JW(/0B  of  raptnre 1"  fh>m  neck 

CkmatarofhnkeB  avrfisoa silky 


6S 


lO-IffPH  WrKE-WOUNB  KIFLE, 


No,  3913. 

BectioTial  ar^a,  *25  square  inch. 
Gauged  leiigtb,  ''.4 


Applied  lowU' 

ctlAU^atinn 
per  iutb. 

FeitDKneut 

set. 

Bsmmrkn. 

ToliL 

250 
1,250 
^500    > 
^000 
7,500 
fl,7&0 
f^OJO 

0,500  ; 

0,  7S0 
10,000 
10,250    1 
10,54X1 
10, 7« 
11,000 
11,250 
}  1,500 
12,00  V 

13,000 
11,500 
i4,0O0 
H.5O0 
irnOOO 
15,SO0 
16.000 
Itt^fiOO 

n^ooo 

17,  wo 
18,000 

ie,5oo 

J0.O0O 
10,500 
20.000 
30,480 

Pound*. 

1,000 

5,000 

ROOO 

20,000 

mooo 

35,000 
30,000 
37,000 
saooo 
30.000 
40,000 
iLOOO 
42,000 
43,  too 
4i,D00 
4^000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,  OOO 
fiO,  000 
02,  000 
01,  000 
mO^KI 
UX.UOO 
70,000 
72,000 
74,000 
7a,  000 
78.000 
80,000 
81,020 

Inch. 

0. 

.000175 
.OtMXlSO 

,.  0[M)fl7G 
.001100 
.001250 
.001300 
.  00  in  50 
,0+11425 
.001050 
, 00^075 
.002750 
.  ntl38^0 
.004750 
.  005700 
.OOOF>00 
.007400 
.(MJ0250 
.0116J5 
,0i3,'WO 
.015700 
. 017B2S 
.02OU&0 
,O2H£0O 
.025575 
.029Uf>0 

.  o:t:i5oo 
.  o;i70L»5 
.O43tf2o 

.06,'W 
.0075 
.07fiO 
.0075 
.l&fiO 

Inch. 
0. 

.000175 

.ooorn 

.000325 
.  00042,^1 
.000150 
.000050 
.OtKJOM 
.000075 
.000225 
.000425 
.OOOtiTS 
,001050 
.000050 
.000^50 
.000800 
.000900 

.003  too 

.002375 
.001^75 
.002200 
.002225 
.  00272ft 

.oo^iaw 

.  O03O7S 
,003^75 

.oo^-jriso 

.004<2r. 
.  004700 
.005025 
.O0fi75O 
.0125 
,0075 
.0225 
.  0575 

Inch. 
0. 
0. 

0. 

iDLLlallcMd, 
K]«*ticUQlL 

.0U0O5U, 

.OOOOAO 

"*""' 

\ 

.000776    1      .1M07;!5 

1 

"** 

Genial  vummar^. 

TmiJle  ati^n^h  p«T  Bqtt&r«  iaoh  af  <»djfiD»1  wction,. .......>...... ..pauddB..     ^1,920 

Klojitii^  lltoit  pvr  ii\aATtji  Incb  oT  original  aetatian , .,,......_. .ilo ...    17. 000 

Eloti  iniiion  pnr  imih  after  nipturo  ,„*..,„ , .>.*._,,„_,,,.-,,,,  ,_,. ,  *.,,,,.  .ibcll. . .      .  2100 

EloueBliuti  pM  inrlj  iiiidtir  atiuiD  ut  t^liLKilc  Innft  .-,.*  .^.^,, .....,,.,.., ^ do.,,  ,  001350 

EtHliictioii  io  din  meter  al  point  of  Til  {>  cure  . .. .,.,.. .*.^. .  ._Uti, .  -        ,1^ 

£«diiDtioci  in  area  aft*r  mpturu,  per  i»iituiu  uf  original  iifct itm. , „ . - .   .        «l T 

FcMiltonaf  rupturit......  *...._ ,.,,,  ,,*,,,......,,.., ,..,... ..,..^'1  from  n*^k 

Chirftctet  of  bf okod  anrfwso. ,,„, , *_..  ....-,.,„,, .,„,,...... ,  xllky 

EiongKtloii  of  inch  m^Uuju. ., . « M^  ".14,  '^S^ ^^Ti" 


lO-INCH  WIRE-WOUND  RIFLE. 
No.  3964. 
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Diameter  ".564. 

SecUoDal  area,  .25  sqaare  inch. 

Gaaged  length,  4''. 


ApflMleada. 

Slonntion 
periDcb. 

SncoeMire 
elongation 
per  inch. 

Perraaoent 

Sdccessire 

Reniarka. 

TMbL 

Persouftre 

set 

permanent 
set 

390 
1  SB 

PatatdM, 
1.000 
S.0O0 
10,000 
20,000 
90,000 
35,000 
40,000 
41,000 
43.000 
43,000 
44.000 
45,000 
46.000 
47.006 
48.000 
49.000 
50.000 
52,000 
54.000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.0JJ0 
74,000 
76.000 
78,000 
80,000 
82.000 
84,006 
86,000 
88^000 
89^060 

Inch. 
6l 

.000100 

.000266 

.000650 

.001000 

.001175 

.001825 

.001375 

.001425 

.001476 

.001500 

.001560 

.001725 

.002376 

.003500 

.004700 

.006020 

.007430 

.609825 

.011200 

.013000 

.014750 

.016625 

.018700 

.020775 

.023000 

.025750 

.028500 

.031625 

.034260 

.038600 

.04% 

.0475 

.Of  50 

.0660 

.0750 

.1625 

Inch. 
0. 

.000106 

.000150 

.000400 

. 000350 

.0t0175 

.000150 

.OOOOM) 

.0(KN>50 

.000050 

. 000025 

.000050 

.000175 

.000650 

.001125 

.001200 

.001350 

.001400 

.001875 

.001875 

.001800 

.001750 

.001875 

.002075 

.002075 

.002225 

.002750 

.002750 

.003125 

.00*^625 

. 064250 

.0010 

.0050 

.0075 

.0100 

.0100    • 

.0275 

Inch. 
0. 
0. 

Ineh. 
0. 

• 
Initial  load. 

Elastic  limit 

f    iisao 

1     5.000 

1     7.5« 

/     ^750 

/    30.  €00 

16.250 

ItLSM 

6. 
0. 

10;  750 
11,006 
11,350 
11,500 
11,750 
12,  OC^ 
12,250 
1^500 
13,000 
13, 5M 
KOOO 
K.5O0 
15,000 
15.50V 
11^  000 
16^500 
17.000 
17.500 
lii.OOO 
18.500 
19,000 
19.560 
20,000 
29^560 

Sooo 

SI  »» 

1 

Tensile  Btrength. 

. 

2£ooo  f 

2S^4flB     1 

^     1 

General  eummary. 

I^Bsile  strenjrtb  per  square  inch  oforijrinal  section »• ponnds..    89,960 

Bsstic  limit  per  aqoare  inch  of  original  section do...    45,000 

HaBgalion  p«r  incn  aflorniptnTo inch..      .1275 

JBsssatk'n  per  inch  under  strain  at  elastic  limit do...  .001550 

SsdnettoB  In  diameter  at  point  of  ruptare do...       .114 

Scdaetfao  In  area  after  rapture,  per  centum  of  original  section 36.4 

PMitioaofrnptara ".60  from  neck 

rhAn£t«r  of  broken  surfikce sillcy  oblique,  slightlv  granular  at  one  part  of  the  circumterence 

Toi^aafSMihmeetiaMMB ".08.  ".07.  ".08.  ".28* 


' »!'  'j^p  •  "^ 
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10-INCH   WIEK-WOUKD    EIFLB. 


iTo.  3965, 


IflWRT 


Diameter  ''.504 

Sectional  area,  .25  squaie  iucli. 

Gauged  length  4", 


Applied  IdbcIk. 

ElrtantlDH 
per  Uiclk 

Saco»«al^e 

Snot^eiHtlTe 

Reuui^«. 

ToUl. 

Incfa. 

fwrmApcnt 

2f*0 
1.250 
2,500 
6,000 
7.600 
a  750 
10,000 
10,  ur>9 
10,500    1 
10.760    1 
11,000 
11,250 
11,600 

11.750  : 

12,000 
12,  2M 
l-^6<lO 

n,m 

13,600 
14.OO0 
14.600 
16,  OOO 
15.500 
10.000 
16.500 
17.000 
■17,500 
l«.fiO0 

2^t>m 

10,000 

10.  w»  : 

20,000 
20,600 
21,000 
21,500 
^,W10 
2Si,  070 

— • — r- 

Hound*. 
l.(J<« 
6,0i>0 

10,000 
30,000 
30,000 
«5,UO0 
40,000 
41«000 
12.000 
*3,000 
44,000 
45,000 
40,000 
47  000 
4H.0O0 
».000 
60,000 
62.000 
64.000 
60.000 
OS.  000 
60.000 
62,QO0 
04.000 
60,000 
6B,0O0 
70.  0<J0 
72,0<t0 
74,WKJ 
7a.  OOO 
7a  000 

ao,  uoo 

82,000 
§4,000 
BO.  000 
tfR.000 

8«;2go 

Inek. 
0, 

.000150 
.000360 
.000725 
.001025 
.001225 
.000375 
.001400 
.001426 
.  001476 
.  001526 
.DOI550 
. 001576 
,  OOlffTS 
.O04:i5O 
.006000 
.lkO076O 
.00fi375 
.010126 
.011050 
.013775 
.015060 
.  010^50 
.020300 
,      .U2?*ri6 
,      .025600 
.028075 
,oa  11^75 
.03650(1 
.030  WO 
.OUUOO 
.040025 
.OSflO 
.0075 
.OBOO 
.1075 
.1325 

IncJL 
0, 

.000160 

.ouo:£0« 
,00037ft 
.000300 
.000200 
.000150 

,oaoo]i5 

.000026 
.000050 
.000050 

.  mmtt 
.  oo(h>a5 
.oooioo 

.002:^75 
.U01260 
.OOIZ60 
.001626 
.OOlWiO 
.  001*2* 
.  O0tf^^5 
.003175 

.oai30o 

. OOioSO 

.  0v2j75 

.«rie25 

.00^76 

.003600 

.001^26 

.0O4U0O 

.0045(JD 

.O050?6 

.00j376 

.0126 

.0125 

.0276 

.0350 

Inch. 
0. 
0. 

Inch. 
0. 

lalilAl  lo^ 

0. 
0. 

. 

General  Mmmarif. 

T«tii1le  »tr*(iij;tli  per  jtquaT*  Inch  of  oristln*!  **!Ctlon. , ,,....-  - „  .^„ , .  .poarida  .    Sfl,  Vt 

£:iii,Ht!ic  limit  jJ^^  amiflrf^  Ineh  oroTigjngl  AM^tlou .4^.,. ,^,«...^. .,,...« do...    49.000 

Kloutcfttioi}  [HT  iBifi  alicr  rupture .*..>.. .Inch..      .l^DOil 

Eianf^AtiiiTi  per  Imh  ntiiltr  AirA^d  at  ^laatfc  llOLlt.. ,.-,*«,^..,. ..„.,.,,. .dn...  .901575 

KcdueUoD  In  dLuniPU'T  at  polDt  of  raptun.  , ,_..,.^-_«»„,...^.. do  ..        .  t7'l 

Eeilnctlnn  to  ^re»  After  mpttirv,  per  cantnm  of  oriKlflo]  «Mdon ..« v, . . . .        62.  X 

PoBltiou  of  rupture , ,..__,„„,,... ,.,.*,...,..,... .,,,,,*'l,tO  from  ii<*cte 

Character  of  broken  aui-riMM. . ......... ._...-._...-.. . . .,. „,. . ; fiUky 

Elonj?«tloa  of  tDfili  MctJons, ,. , ".08,  Ml,  "M^  ^'.»7' 


10-INCH   WffiE-WOUND  BIFLE. 
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Jians,  M  T,  M 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


Applied  loads. 

'^'ST 

SacMssiTe 
elongation 
per  inch. 

PermaDeot 
set. 

SuccemfTe 

■ 

Total 

Per  equare 
Wh. 

pcrniaAeni 
set. 

BemarkB. 

rtwnda, 

290 
1,250 
1^560 
5.  GOO 
7,500 
81750 
10.000 
10.250 
10.  .VW 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
13.000 
13.500 
14.000 
14.500 
15,000 
15.500 
16,0U0 
16,500 
17.000 
17.500 
18,0CO 
18,500 
19.000 
19.500 
20,000 
20.500 
21,000 
21.500 
22.000 
221500 
22L610 

Found*. 
1,000 
^000 
10,000 
20.000 
30,000 
35,000 
40.000 
41.000 
42.000 
4S.00O 
44.000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52.000 
54.000 
56.000 
58,000 
60,000 
63.000 
64,000 
68,000 
68.000 
70.000 
72,000 
74.000 
78.000 
78,000 
80.000 
82.000 
84,000 
88,000 
88.000 
90,000 
90.410 

InOL 
0. 

.000125 
.000275 
.000575 
.000975 
.001100 
.001275 
.001300 
.001326 
.001360 
.001400 
.001475 
.001500 
.001525 
.001675 

!  004950 
.007260 
.009600 
.010750 
.013700 
.014376 
.016260 
.018450 
.020635 
.023360 

!  028760 

.681750 

.036950 

.039000 

.048760 

.949875 

.0550 

.6675 

.0800 

.1150 

.1425 

Inch. 

0. 

.000126 
.000160 
.000800 
.000400 
.000125 
.000175 
.000025 
.000025 

OL 

.000660 
.000075 
.000025 
.000025 
.000050 
.002326 
.000960 

.002250 

.001260 

.002950 

.000675 

.001875 

.002260 

.002175 

.002635 

.002760 

.002750 

.003000 

.004800 

.602460 

.004760 

.006625 

.009626 

.0125 

.0125 

.0390 

.0276 

Inch, 
0. 
0. 

Inch. 

Initial  lood. 

a 

0. 

,ji 

Blastio  limit 

Tennile  strength. 







General  wmmary. 


Tensile  stnsirtli  per  sqnare  iDch  of  original  section ponndn 

Bsstie  limit  per  square  incb  of  Oftig^buA  aeotion do. 

KioflgstJOD  per  JdcIj  a/ker  mptore inch 

H^gsUooper  inch  ander  strain  at  elastic  limit do. 

Seduction  in  dljimeter  »t  point  of  rapture do. 

JMoctlofl  in  ATvft  after  raptnret  per  oentom  of  original  section 

Poiftioo  of  rapture - 1".  25  from  neck 

Ckarscterof  bn>ken  sorface granular  00  per  cent.,  silky  oblique  40  per  cent. 

Bo^^tkaof  laeh  oecUoiis ".20,  ".26%  ".11,  ".09 


90.440 

47,0(M) 

.  16-10 

001525 

.004 

30.6 
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lO-lNCH    WIRE- WOUND   RJFLE, 


1^0,  3&07. 


Diameter,  '',504. 

ISectioual  area,  .25  square  inch. 

Ganged  leiigtb,  4", 


^l^plteii  IqmIm. 

Eloneiillon 

vlDti^AtLon 

FermmneDt 
net 

SareBflHire 

penuwieDt 

n6U 

l^marko. 

TotaJ. 

tDCh. 

Potindt, 

iiio 

1.250 
2,5CK> 
fi.  iHM) 
7.600 

8,-;  50 
10.  OikO 
10,250 
10,N>0 
10,  7fM^ 
11,000 
1),2S0 
11,MMJ 
11.760 
12.0tm 
12,  250 

12,  .^-00 

13,  Olio 

13,  500 

14,  000 

14,  :m 
]fi,  ^m 

1«,  000 
Iff,  5110 
17,000 

nm 
ja,ooo 

l«.f^O 
10.  OtiO 
10,  EW)0 

2n,i>oo 
so,  WJO 

E1,0(HJ 
^,500 
21,  MO 

Ptnmds. 
1,000 
fi^OOO 
10,000 
^,000 

ao.ooo 

35,000 
40.000 
41.000 
42,000 
43,  OOO 
44,000 
45,000 
40,000 
47,000 
4H,000 
40.000 
50.000 

siooo 

54,000 
5fl,000 
."i^,  000 
60,04HI 
62,000 
61.  000 
60,000 
6ij,000 
70,^>00 
72.000 
74,000 
70.000 
7a.  OOO 
80.000 
fi'i.OOO 
84.000 
SO.  OOO 
if  7.  BOO 

0. 

.000125 
.000275 
.000625 
.001000 
.001150 
.  001 27S 
,001300 
.  00  m5 
.  001375 
.001425 
.001025 
.0OS25O 
.  0O.^.iJ5O 
.006275 
,  0116050 
.  OOH07rj 
.OlOOtHi 
.011875 
.  013760 
.010000 
,016000 
.020375 
.O22S0O 
,025500 
.028375 
.031260 
,0114750 
,03^1500 
,043375 
.041^75 
.0350 
.0fl76 
,0776 
.0950 
.1476 

Inch. 
0, 

.0MJ25 
.OOOl&O 
.000350 
.000375 
.000150 
.000125 
.000025 
.000025 
.000050 
.000050 
.OOC}200 
.008625 

.  O^KIfiOO 
,00042.^ 
.000675 
.U0U25 
.OOlO-ifr 
.0OTK75 
.001875 
.04S226O 
.OOJOOO 

,  oo:;375 

. 002475 
.  002700 
-  00^875 
.  002875 
.003500 
.003750 
, 004875 
.005000 
.IW]«25 
.Oilf,--! 
.0100 
.  0175 
.0fiS5 

0. 
0. 

Inch, 
0. 

Ifiltl^l  \otd. 
ElMtlc  limit. 

0. 

,__^ , 

TpijuIIi*  Mi^nsth  pprBqniiTPiTifhlioforlfflnjilftrotlOD  .-* ....ponndii..    S7,W» 

KiiiHiii!  hmll  per  rtiTuafo  iiiuli  of  tiri^iJijAl  AecLidn *.-*,,, ,,*.,,,,,  ,,,* ilii,_.     44,  OilO 

ElDTij^arioit  i*t!r  inf  h  nfter ruptutu  — ,-. **._,.-.__, ,__..,..LniOli..      .2000 

KJonpntfot]  pf  r  tmh  undfr  strain  At  aUfitio  limit  ..  ^. .,.......,...«.,..,. « .„ 4lii. . .  .  0OI425 

Kf fliuenou  in  rliamif  Irr  at  piHUt  of  nipl  ufb ^ _ ,i1d.  ,,         .  ]  14 

Jteiluctinn  iD  nrfloafl^r  rupture,  p^rivtitunt  Of  nrigmal  uctioEi, ,...,,  ...._,.....,,....-...,*,        36.4. 

PttHitioii  fif  nipltire , ,.-.....„„,,...,. „.r  2^20  from  ui*vk 

UliATiictuni  M  kur^ilitn  ^iirfacQ ...._... Ailny,  o1ilic|tii9 

EkngAtJoD  of  inqJi  ii«ctUin»  .-...-,*, --,„..„„-.*,, ,,,-,,- ",  11*  ^  32*.  ^  t%  M* 


10-INCH   WrRE-WOUND    RIFLES, 
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No.  3968. 


Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Qaaged  length,  4f'. 


EIoDfOfttion 
per  inch. 

SaccaH«iv6 

elongation 

per  inch. 

Permanent 
set. 

SacrosaiTe 
permanent 

8«t. 

Remarks. 

ToteL 

Peraqoare 

Bm^tHdt. 

l.i5fl 

2;5uo 

5^000 
7.50O 
8, 730 
10.  WO 
10,250 
10;  600 
30.750 
11,000 
11,250 
11.500 
11,750 
12.000 
12.250 
1Z500 
13.  COO 
13,54M> 
14.000 
14,500 
15.000 
15.500 
16, 000 
16.500 
17.000 
17.500 
18.000 
18,500 
10.006 
10^500 
20.000 
20.5J0 
21,000 
21,500 
21,720 

PwndM. 
l.ttiO 
5  000 
10,  WKl 
2U.0W) 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
4:$.  000 
40,000 
50.000 
62,000 
54,000 
56,000 
58,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
86^880 

Inch. 
0. 

.000125 

.0OU275 

.OOOtiOO 

.OOlUOU 

.001150 

.001275 

.001326 

.001375 

.001425 

.001475 

.001500 

.001525 

.001750 

.001750 

.006260 

.008625 

.009650 

.011700 

.013700 

.016000 

.018125 

.020.100 

.023250 

.026000 

.020125 

.083000 

.036000 

.040500 

.046000 

.051260 

.0575 

.0700 

.0825 

.1075 

.1600 

Inch. 
0. 

.0^0125 

.0«i0150 

.  01KI325 

.000400 

.000150 

.000125 

.000050 

.000050 

.000050 

.000050 

.000026 

.000025 

.000025 

.000200 

.005000 

. 001875 

.001026 

.002050 

.  002000 

.002300 

.002125 

. 002375 

.002750 

.002750 

.003126 

.003876 

.003000 

.004500 

.004500 

.006250 

.006250 

.0125 

.0125 

.0250 

.0625 

Inch, 
0. 
0. 

Inch, 

0. 

Initial  load. 

0. 

0. 

Elastic  limit 

*^ 

Tensile  strength. 

. 

' 







i 

.'II.'I."'.II!..|!IIl".lll!.. 

1 

General  sumtnary. 

T«BaSe8treii|^h  per  •qnare  inch  of  original  section ponnds..    86,880 

Sastie limit  per Bqaare  inch  of  original  section do...    47.000 

JBmgatioa  per  incD  after  roptore inch...      .2150 

Bbnfatkm  per  Ineh  under  strain  at  elastio  limit do...  .0015.''»0 

BedaeciOB  in  dJameterat  point  of  mptare do...        .16i 

^^«Htffaii  Ja  area  after  rapture,  per  centum  of  origi nal  section 49.7 

PMiioBo/raptare 2"  from  neck 

Cbsiaeter  of  broken  surface rr'WAWIA^^^^X 

mfinohseoaoxiB ".13.  ".16,  ".42*.  ".l 
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lO-mCH    WIRE-WOUND    RIFLE. 


No.  3909. 


Marirs,  ''^^fj' 

Diameter,  ",564. 

Sectional  area,  ,26  Rqnare  inch. 

Gauged  leugtli,  4", 


Applies)  ]oa4«. 

yot  lucb. 

taluujiAtiuii 
par  ibbh. 

pQftavnvnl 
Aet, 

ToUL 

Perw|q«re 
Inoli, 

KeiDArkA. 

250 
1,250 
a,  500 
^000 
7,500 
a.  750 
'     10,000 
10,250 
10,500 
10,750 
,     11,000 
11.350 
11,500 
11,750 
12,000 
12.250 
12,500 
13,000 
13,500 
14,  OOO 
H5O0 
15,000 
I5,r»)0 
36,000 
16,500 
17,000 
17.500 
18,000 
18,500 
]!»,000 
1ft,  500 
20,000 
50,500 
21,000 
21.500 
21,7U0 

Found*. 
1,000 
5,000 
10,000 
20.000 
^O.OOO 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
6S:OO0 
AiOOO 
66,000 
58,000 
00,000 
02,000    ' 
(14,000 
06,000 
68.000 
70,  OVfO 
72,060 
74.000 
70,000 
78,000 
^.000 
S2.000 
84.000 
80,000 
efl,HOO 

Inch. 
0. 
.  000 L25 

.ooo:kk> 

.000675 
.001025 
.001200 
.001375 
.  06U25 
.001451 
.001475 
.001525 
.001575 

.oaiMO 

.005025 

.000000 

.000500 

.  007075 

.000025 

.011025 

.Ol^iSOO 

.015500 

.0174*00 

. 020775 

.022750 

,02B«2a 

.02^50 

.  0^1875 

.  03,'i«J6 

. 030576 

,044500 

.OSIOOO 

.0r,ii350 

.0700 

,0825 

,1075 

,1450 

Inth. 
0. 
.OO0J26 
.000175 
, 00J375 
.0OU35O 
.000175 
-000175 
.000050 
.000025 
.000025 
.000050 
.000050 
.001025 
.001525 
. 000075 
.000500 
.00H75 
.{K>l05a 
.002000 
-001875 
.  (tO-iOOO 
.OO^ltOO 

.  oui'OTe 

.  0111075 
.  0Ui*75 
-003125 
,0ti3t25 
.  0037W 
.  003&-%0 
.  U01925 
.000500 
.  007250 
.011750 
.0125 
.OSbO 
.0375 

Insh. 
0, 
0. 

SlMtio  limit 
Tenellfl  atrvastli. 

6. 
Ql 



",IIV.V,\V. 

""!Mri-r 

Gtrtteral  mm  mar y. 

T*D*il*i  fltT«nfl:t;lj  pet  nqnare  inoh  of  niifficAl  n&crioa ,..,..... — >-poaiii1«. .    80,  too 

SbuitLG limit  piT  Hmii&n^  liach  wf  orlMiEUir qectLoii   .,,,_..^.-,, ..t^. ,--,,.... do....    45,000 

Sloii^ulinn  pflT  iuca  uft^r  rnpture.   .,,„„--. , inch.,      .tl75 

EluUftiiLlcin  per  inch  Timlijratnim  at  HaHtic  limit .___. do OOlSi^*! 

Re<1uctiun  iu  tUHiui^ter at  iKiint  of  niptwre  ....-.,,,,,, ..,.,.,..,,,,.,., .do....       .  184 

Hodaetidii  in  ansa,  after  rapture,  pL*r  Gantum  of  ori^tn&l  saction ..,.__-.,*,. * .        54. 8 

FoaiUoaof  ruptnrv .,, ......_.*4,... ,,,,..2"  from  umIc 

Chataoter  gf  broko'n  aiiTTaco. . .... _ . -. ... ,.-..,»>,..,.„,> ,- illlEy 

EloiiijiiUcin  Dfitiuli  swtJODB. ....>., _ ".lBt''.43*/Mi^''.lB 


10-INCH  WIBE-WOimD   BIFLE. 


75 


/ 


170.814. 


if«tmVT,V 


Lengtbj  5". 
Diameter,  ''.798. 
BectioBBl  area,  .50  square  inch* 
€tmMiged  ieogrtb,  3''. 


rim  per 


SttOMMiTe 

PflmMWBt 


.000638 
.001000 
.001083 
.001007 
.4W1100 
001138 
O01167 
001200 
001238 

ooiaoo 

•01333 
001400 
OOlflOO 
001638 
001767 
003000 
OO0OOO 

ooeeoo 

OO7000 
OO7700 
008500 
OOOSOO 


/■a. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 


JMb. 


.000033 

.000038 


.000033 
.000033 


.000138 


.600083 

.000077 
.000100 
.000133 
.000134 
.001233 
.003000 
.000600 
.000400 
.000700 
.000800 
.001060 


.000167 


ElMtio  limit. 


UlUmate  •tresgib. 


Fafled  by  tarii^le  flexure. 


.1-  Tf' 
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lO'INCE    WIRE-WOUND    RIFLE. 


No,  815, 
Marks,  ^«7,y 
Lengtb,  5". 
Diameter,  '^798. 
Bectional  area,  .50  square  iDc1i# 
Ganged  length,  3'^ 


AppU«aiosd4.      1 

Compress 
iaeb. 

Inch, 

8. 

.000133 
.OOOL-OT 

.ooo4:^a 

.000000 
.000787 

.oooi:i3 

.0011(10 
.001133 
.001107 
,0^1-00 
.  00123h1 

.ofiaoo 

.00134]? 

.  ouir>o  r 

.001800 
.00  J  700 
.U01M7 
.002cVOO 

.ooflsia 

.004500 
. 005000 
.007'.i3a 

cutupreH- 

flton  per 

hioL 

•el. 

SaeeaHJve 
perm*nflnt 

EeraarlcB^ 

TotsL 

Pmitidt. 
600 
2,500 
6,UW 
7.600 
10,000 
RiJOO 
16,000 
17.S00 

l«»ooo 
ia.500 

10.  OW 
10.500 
20,0irf) 
20.600 

ai.uoo 

21,500 
X^OOO 
22,600 
23,b0v 

2i.m 
:r4.6O0 
ftj,  W.0 
30,  &L^ 

p9uniU. 
1,000 

10,000 
16,000 
20,000 
U^,  000 
30.000 
36,000 
30,000 
;i7,0ti0 
3Jt,L0J 
3U,000 
40,000 
41,000 
42,  000 

4a,v)oo 

44.000 
45,0UO 
48,000 
47,000 
48,000 
4!^,O0O 
60,  0(10 
70.  040 

Inch. 
0. 

.000133 
.000134 
.000180 
.000107 
,0110187 
.000180 
.(MRU  07 

.  o(iuo;;3 

.  000034 
.  0{iU03 1 

ifuA. 
ft. 

Inth. 
0. 

InlOtflMuL 

0. 

0. 

.  (M»oo:a 



,„ 

.0000*17 
.000007 
,000M3 
.OoOKH> 
,000108 
.  OoOi^7 
-OiMJi^W 
.  0f>0l£i3 

.oono7 

.001300 
'    .0014^ 

.000017 

,000007 

El*«titf  If  mf  t 

mutnktt!  BlT«netli. 

FaUed  by  triple  flexare. 


10-IfiCH   WIKK-WOUND   KIFLE. 
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JllirftB,       3  B^ 


No.  81G. 


Diameter,  ".798. 

Sectional  area,  J30  square  inch. 

Gaoged  length,  3''. 


r 


▲ppliadloiida. 


cKmare 
tiwL 


CompTM- 

alonper 

Inch. 


0. 

.000067 
.000233 


.000533 
.030700 
.0008ir7 
.001033 
.001033 
.001007 
.001100 
.001133 
.001167 
.001200 
.001333 
.001300 
.002807 


.OOi5«7 
.005200 
.005867 
.006767 


SnooeMiTe 

compres- 

Bionper 

inch. 


JiMft. 


.000106 
.000134 
.000166 
,000167 
.000197 
.000166 
Oi 

.000034 
.000033 
.000033 
.000034 
.000033 
.000133 
.000167 
.001367 
.000166 
.000567 
.000667 
.000633 
.000767 
.000^0 


Pennuient 


Inch. 


SnccefisiTe 

permaneat 

aet. 


Inch. 


Bamarks. 


luitial  lo^. 


Elaallc  Umii. 


Ultimate  strenstb. 


Faiied  by  triple  flexure. 
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lO-IXCU   WIRE- WOUND   BIFLE. 


No.  817, 


Marks,  Vb^^ 

Length,  4",42, 

Diameter,  "  J98. 

SeetioDal  area,  .50  square  lEch. 

(gauged  leugth,  3", 


Applied  loibdi. 

1    slon  p«t 

BncM^asiTe 

OOUiprcA' 

■iQn  p«r 

inch. 

Pefmannni 

SiteoeftiiTCt 

TolBl. 

inch. 

Mt. 

periuaneiit 

Beiii«rki, 

pounds. 

UK) 

3,500 

s^oeo 

%m 

30,000 
IZ.5O0 
UOOO 
IT,MK» 
18,000 
1&,50« 
IHOOO 
19.500 
20,000 
30,500 
21.000 

•iim 

33.000 

zs.soo 

21,000 

nm 

^,000    1 
43,40« 

poundt. 

l.OOO 

s,uoa 

10,000 
1A,W0 
2O,0(W 
3S.0OO 
30,000 
35,000 
3(1.000 
S7,  000 
33,000 
30,000 
10,000 
41,000 
4£,000 
43,000 
44,  {HM 
4&.OO0 
4«.«00 
47.<K}0 
4A,000 
40,000 
5a,  000 

£^aoo 

IncK 
0. 

.000133 
.Ooo-JOT 
.000433 
.OOOWD 
.000787 
.000033 
.001133 
.001157 
.OOL^OO 
.0OK33 

.ooi:joo 

.001433 
.001KF7 
.001733 
.002333 
.003000 
.O044<r7 
.005007 
.  Ott5«33 
. 006507 
.  007433 
.OOW07 

Inch. 
0. 

.000133 
.000*34 
.OOOlflfl 
.0001S7 
.000107 
.WOlOfl. 
.000200 

.oooo;j4 

.0001)33 
.000033 
.0*MM>e7 
.000133 
.000134 
.000106 
.000000 
.00J207 
.000SC7 
.000400 
. 000760 
,000734 
.000906 
.001031 

1      JiuA. 

0. 

IneJL 

0. 

InaWloxL 

* 

0. 

0, 



,.>>*. ...__. 

£Liati<^  limlL 

,000200 

.OtfOSUO 

UlttiDAte  rtrengtb. 

.*.,.,., 

:::;;;:::::: 





"■" ' 

Failed  by  triple  ilexare* 


lO-INCH    WIRE-WOUND   BIFLE. 

Ka81& 
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Marker  ^y^f/ 

Length,  5''/    , 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
G^aged  lengthy  Z". 


AppU^ 


J*erMiu 


•ionp«r 
ineb. 


&.000 
JO.  ooo 
IS.  ocm 
20,000 

25,0<» 

30,  000 

35.  000 

40,000 

41^000 

42.  000 
43,000 
44,000 
4&,OOfr 
46,000 
47,000 
48,000 
40,000 
50,000 
&l,0OO 


O. 

.(M>0133 
.000267 
.000133 


81,880 


.000767 
.000933 
.CH>ltOO 
.001333 
.001367 
.001400 
.001433 
.001407 
.001500 
.€N>1567 
.001867 
.003400 
.000733 
.007100 
.007007 
.008500 


SacoeMiTe 

oompres* 

•ton  per 

inco. 


JlMJk. 

ft. 

.000133 
.000134 
.000100 
.000107 
.000107 
.000106 
.000107 


.000034 


.000083 
.000034 


.000300 
.001533 


.000307 
.000507 
.0001)33 


Penii«n«nt 


JiMft. 


Socceflsive 

permaneBt 

set 


Inch, 


.000083 


.000034 


E«m«rks. 


Initial  kMd. 


£lutlc  limit 


Ultimato  slreni^tli. 


¥aaea  by  triple  flexure. 
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lO'lNCU   WIKE-WOUNI)    KIFLE. 


Marks,  WV 

Length,  G''. 

I>iara6ter,  ".798. 

8c*ctional  area^  <50  square  inch. 

Gauged  leugtb,  3". 


Appbi 
TotaL 

Ml  loadA. 

P«raqii»re 
Inch. 

aion  |wr 
tntib. 

affiii  pDT 

PenuuLsnt 

Stimukft. 

FoiHuU. 
.■iOO 
2, 5fH) 
5^000 
7,500 
10,000 
12,500 
15>t>00 
17,500 

SO,  now 

20,  500 
21,000 

21,  tKKI 
22,000 

^,r>oo 

!Bt.0OO 
23,  POO 
^4.000 
1^4,500 
2S.0O0 
25,5*0 
20,IKI0 
58,710 

J,  OOO 
5,mKJ 
10.  OOO 
15,000 
20,  (JOO 
25.  GOO 
3d,  OOO 
al,  000 
40,000 
41,000 
42,  000 
AOOO 
44,C?00 
4.\00Q 
46.0*0 
47,000 
4«,0OU 
4»,0O0 
S0,00U 
&l,0OO 

m;&oo 

77,420 

Inch-      1 
0. 

.000183 
,000257 
.000483 
.000567 
. 00^733 
,0OOW>rt 
. 0Ol0a3 
,001107 
.001200 
.001233 
.001233 
.001207 

.ooi^too 

,00LJ33 
.001307 
.OOl3fl7 
.003567 
.005067 
.000333 
.007100 

Inch, 
0. 

.000133 
.000134 
.000106 
.000134 
.00«16« 

.ffloom 

,0ODi34 
.000033 

.oooo;^ 
a. 

.000033 

,ooo<m 
.ooooii 

0. 

.1K!2200 
. 002100 
.QOOflflft 
,000707 

Inch. 
0, 

Inch, 

0. 

JjtlUid  load. 
ElMtb  limit 

0. 

0. 

0. 

Failed  by  triple  lli:xuro« 


k. 


10-INCH   WIRE-WOUND   RIFLE. 
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Marks,  "J^* 

Length,  3''.42. 

Diameter,  ''.798. 

Sectional  area,  .50  square  incb. 

Ganged  length,  2''. 


Conpre*- 

omnprea- 

Pennaoent 

SuoMMire 
permAiMot 

BemMU. 

l^otal. 

""fSsr 

500 
2.500 
5,000 
7,500 
10.000 
12,500 
15.000 
17,500 
30,000 
26.500 
21,000 
21.500 
22.000 
23^500 
23,000 
22,500 
24,000 
21500 

1,000 
5,000 
10^000 
15,000 
20.000 
25,000 
30.000 
35,000 
40.000 
41.000 
42.000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
40.000 

OL 

.600106 
.000200 
.000350 
.000550 
.000756 
.000050 
.001100 
.001250 
.001250 
.001300 
.001300 
.001360 
.001400 
.002150 
.003500 
.004650 
.005650 
.006000 
.006650 
.007650 

Inek, 

0. 

.000106 
.066100 
.000160 
.000200 
.000200 
.000200 
.000160 
.OOOISO 

Oi 
.000660 

6. 

•000050 
.000050 
.000756 
.001360 
.001150 
.001000 
.000350 
.000650 
.001000 

Ineh. 
0. 

Inch, 
0. 

loltiAlkMd. 

XlMttoUmlt. 
tntimotettrangtb. 

0. 

0. 

0. 

25.000            50,000 
2S.500           51.000 
3^000    /       52;006 
51  160    1       1A9  9oa 

-»           1 

Failed  by  triple  flexnre. 
H.  Ex.  165 6 


r}0y^.:'ff^r 


V^f^  t^ 
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lO-IKCH    WIHE- WOUND   EIFLK 
10 IHCH  WIEE-WOUHD  EIPLE. 


Jacket. 
No.  4217. 


Marks,  '^r^S 

Diameter,  ''.5G4. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb^  3^'. 


Api^lled  IcHidB. 


TotaL 


2^ 
1.  'iSO 

3.7f>0 

5.  im 

7,500 
e.750 
10,  ooct 
11.^50 

I'J,  750 
13,  (MID 

13, 2rrfJ 
13,^0 

13,  7 DO 
l*,OflO 

14,  ^fjO 

14,  500 
HtfiO 
15vU00 

15,  5W 

16,  mw 

10,500 
17,000 
17, SOU 
]0,000 
liO.CMM) 
21,0i)0 
11,940 


Put  iiauu-0 


1,  u«0 
5,Wrti 

10,  Q0(. 
15,0U0 
20,000 

25.  om 

30,000 
39^000 

40.000 
45,000 
SOifOOO 
51,  OOO. 
521,000 

53,000 
54.000 
f^.  000 

5o,r]00 

67,000 
fi9,O00 
00,000 
'  60.000 
62^  OOO 
04,  OM) 
00,000 
GHJiOO 
70,  OOlJ 
76,000 
^,000 
S4.  WiO 
87,760 


p«r  inch. 


Inch, 

0. 
.OOOJOO 


.0<)0500 

.oouoff? 


,001033 
.001200 
,001367 
♦001067 
.001033 
-(HH907 
.OWJOOT 

.002167 
.  002267 
.001:400 
*0^WO 
,  0O*J7fl7 
.003033 
.  003-^7 
.003VOO 
.004000 
.005667 
.006067 
.  O0r4ml 
. 0 10000 

,  0167 
.02B7 
.0300 


Sucoe»siTe 
elQUj^HtiQb 
per  mcii. 


0. 

.000100 
.000200 
.000200 
.  000 Ifl? 
,0OOlO« 
.000200 
,000167 
.000167 
.000300 
.0002M 

.  oomi34 

.000160 

.000100 
,000100 
. 000133 
. 000200 
. 000107 
.000266 
.000234 
.000433 
.000000 
.00KJ67 

.001:100 

.001433 
.OOIUOO 

,  OCiU? 
.0100 
.0033 


Kemarkfl. 


Inch. 
0. 
01 


Inrh. 


.006067 


.U000«7 


ItiUUl  toacL 


Elflntlclltutt.   Not  w&n 
dodtictL 


Tensils  Jllri^netli. 


General  aummarifs 


Ti usile  atrptigth  p«r  iquare  inch  of  orJ^iaiil  aectioa ponuiTfl ..    S~. TflO 

Kl HJftt Ic  I itnit  per  au uaxe  inc li  of  oii j; i oali  Aectiou  ( aot  well  defl nfld ),..... , dfl . . .    S/tO*i& 

E1on^»tiau  por  Indi  »fter  nipiui"*i-.-.--  - ..-...,....., , .,..iji(ih..      .o:HJ7 

yAimtrAiUm  pf  1  inch  amler eitraiu  at  oli^tic  limll...  .__.. ,.*. ..,..,,, du...  .003007 

Ki'iliLctioa  lu  UiiULK^ter  ai  pot m  of  ruptLiro. . ..-..,.,. -.,..... ...,__. -....,.,.-.       -014 

Itt^ nc [ iou  1  a  nreu.  after  ru]Jluro ,  pel  cf^otuni  uf  ori j^ln^  9t'(f lion .  - ^ . .......* ^ -         5. " 

iNjHilioii  of  niptiiro ......„..,*» ...........".  35  from  nwk 

t;haTac^*?r  «f  lirokeu  anrfaco  ,_.......,.,-.......  ktjuluI&t,  dark  colored*  «I>pnfiy  fiP4*t  al  ciroumfttrBBf  e 

m«ti£*tioiiofiucli*ocaoii»..... , ....'\  00*/',  03,  ".03 


lO-lNCH   WIBE-WOUND   EIFLE. 


83 


Na  4218. 


Jtfarks,  ^ScW 
niameter,  "\5e^. 
Sectional  anea^  .25  square  inch. 
Gauged  lengthy  3'\ 


^       A.ppli^  lamdM.         I 


TataL 


inch.. 


i»ci  juvu.      per  inch. 


L,GOO 

s,ooo 
io,ooo 

20,  OOO 
25,  COO 
30,  OOO 
35.  OOO 
40.  OOO 
45v  OOO 
4€,  OOO 

47.  OOO 

48,  OOO 
49,000 

50,  OOO 
SI,  04»0 
S:i,  OOO 
53.000 
&-».  OOO 
&3,  OOO 
»*i,  OOO 
o7.  0*L»0 
5^,  OOO 
B£>,  Ol>0 
60.  <J©0 
012,  OOO 
64,  OOO 
©6,  OOO 

ed,  OOO 

70,  OOO 
14,  OOO 
*!»>,  OOO 

84,  OOO 
»<*,  OOO 
91,  &40 


Pemiaiient 
set. 


Saoceasive 
p«niiaD«Dt 
aet. 


Remarks. 


loitUlhMid. 


Elastic  limit. 


Tensile  8treD(;tb. 


General  summary. 
.     ,,     A...^.,,*!,  vtA-r  saaore  iiMsh  of  originAl  seotion pounds..    01,810 

?V^^H-?.«SSincSinder8t'rain  at  elastic  limit do...  .OOlToO 

Cb^ractcT  ontrok^n  anrfioe'  grandiar  50  per  cent. ;  doU  silky  witti  line  streak  bright  metal  50  i»or  ceiifc 
ElSgaDonof  incli  »ectioii» ".10*.  ".00.    .00 
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lO-IHCH    WIEE-WOUND    EJl'LE* 


No.  4219. 

Marks,  W^' 

Diameter,  '\564. 

Sectional  area,  .25  square  inclL 

Gauged  length,  3'^ 


AppUed  Icmds. 

Elonpttion 
per  inch. 

SnoceMive 
elongation 
per  inch. 

Permanent 
set.     , 

Sacceaeiye 

permanent 

set. 

Itemarka. 

Total. 

PeraquAre 
inch. 

Poundt. 
260 
1,250 
2,500 
3,750 
6,000 
6,230 
7,600 
8.750 
10,000 
11,250 
11,500 

11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
14,000 
14,500 
15,000 
16,000 
17,000 
18.000 
18,G80 

Pound9. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
74,720 

Ineh, 
0. 

.000138 
.000388 
.000600 
.000667 
.000900 
.001067 
.001267 
.001400 
.001667 
.001700 

.001800 

.001933 

.002038 

.002100 

.002267 

.002567 

.003667 

.005000 

.006700 

.008383 

.010400 

.0133 

.0233 

.0333 

IneJL 
0. 

.000133 
.000200 
.000167 
.000167 
.000233 
.000167 
.000200 
.000133 
.000267 
.000033 

.000100 

.000183 

.000100 

.000067 

.000167 

.000300 

.001100 

. 001333 

.001700 

.001633 

.002067 

.0029 

.0100 

.0100 

Inch, 
0. 
0. 

Inch, 

Initial  load. 

0. 

1 

.000033 

.000033 

Elastic  limit.    KotweU 
defined. 

Tensile  strength. 

General  sumtMiry. 


Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Elastic  limit  per  sqnare  inch  of  originalseotion,  not  well  defined do... 

Eiougaliou  per  incn  after  mptnre inch.. 

Elongation  per  inch  under  strain  at  elasticlimit do... 

Kedactton  in  diameter  at  point  of  ruptnre do... 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture I'M  from  neck 

Character  of  oroken  surface granular,  dark-colored  spongy  metal  at  one  side  of  specimen 

Elongation  of  inch  sections ".04%  ".03,  ".02 


74. 720 

46,000 

.0300 

001700 

014 

5.0 


10-mCH  WIRE-WOUND  EIFLE. 
Ko.  4220. 
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JaSkTSSj    2£  Xb  ^f 

Seetional  area,  .25  sqnare  inch. 
Ganged  leii^fa,  3'^ 


Appfa'edkMdoL 

Bloneatloi] 
p«r  moh. 

elonfzation 
per  inch. 

Permaiient 
set. 

SnccesslTD 
aek 

Benarka. 

TotaL 

Per  araave 

PtmndM. 
250 
1,250 
2,500 
2,750 
4.0OO 

rounds. 
1,000 

&,ooo 

10.000 
15,000 
20.0OO 
2&.000 

ao,ooo 
aswooo 

40,00O 
41,000 
42,000 
43.00O 
44,000 
4A^OOO 
40,000 
47,000 
4«l,00O 
49,000 
50,0OO 
52.000 
54,000 
f«,  OOO 
58.000 

no.ooo 

G?,0OO 
6»,0OO 

TfuK 

a 

.000100 

.000300 

.000500 

.000667 

.000833 

.001033 

.001267 

.001500 

.001567 

.001633 

.002000 

.002600 

.004000 

.007667 

.OlMOO 

.011333 

.012667 

.  014000 

.016667 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

Intk. 
Ol 

.000100 

.600'200 

.000.00 

.000167 

.000166 

.000200 

.000234 

.000233 

.000067 

.000066 

.000367 

.000500 

.0(n500 

.  003667 

.  0027:t3 

.000933 

.001334 

.001333 

.002667 

.  003333 

.0033 

.0034 

.0033 

.0033 

.0067 

Inch. 
0. 
0. 

IneK 

Initiallocd. 

a 

8,250 
7,600 
11750 
10,000- 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11,750 

ii;ooo 

12,250 
12,500 
13.000 
13.500 
14,  COO 
14.500 
15.000 
15.500 
16,000 

.000133 

.000133 

Elastic  IimiL 

ToMUe  stronjftb. 

Oeneral  summary. 


Tnwfle  sti«iigtli  per  0qiiflr«  loch  of  original  nection pounds.. 

in.a«tie  limit  per  aqoax-e  inch  of  original  section do... 

EloDicalion  p«r  inch  »fter  roptnrs .......... inch.. 

EioBcatioo  per  inch  under  strain  at  elastic  limit do... 

Brti action  In  diametor  at  point  of  ruptare do... 

Kcsdiiction  in  area  after  mptore,  per  centam  of  original  section 15.0 

Po«itiomof  rnptare vv ".3  from  neck 

Character  of  Droken  sarfSaee dnli  silky, kand  of  dark  oolored  spongy  metal  extends  across  sarfiice 

Elongation  of  inch  aectinna '%04,  ".04,  "10* 


64,000 

42.U00 

.0600 

•01633 

.043 
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10-INCH   WIEE-WOUND   EIFLE. 


No.  4221. 

Marks,  Vt" 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 


Total 


Per  sqoare 


sooi 
Qcn. 


inol 


ElooKation 
per  inch. 


Buocesslve 
eloncation 
perinch. 


Permaneot 
net. 


SnoeeMive 

permanent 

set. 


BemarlcB. 


PoundM. 
2S0 
1,260 
2,600 
3,760 
6,000 
0,250 
7,900 
a  760 
10,000 
11,260 
12,000 
121,260 
12,500 
12,760 
13,000 
18,250 
13,500 
18,750 
14,000 
14,500 
16,000 
15.500 
16,000 
10,500 
17,000 
17,600 
18,000 
18,500 
10,000 
19  500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23»120 


Pounds. 
1.000 
5.000 
10,000 
16.000 
20,000 
26.000 
30.000 
86,000 
40.000 
45,000 
48,000 
48,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
6«,000 
68,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
92,480 


Inch. 
0. 

.000106 
.000267 
.000488 
.000567 
.000733 
.000938 
.001067 
.001267 
.001400 
.001600 
.001633 
.001700 
.001733 
.001867 
.002000 
.002167 
.002500 
.003667 


.007983 

.010000 

.011667 

.014000 

.016338 

. 018067 

.  021167 

.024167 

.0267 

.0300 

.0333 

.0367 

.0400 

.0500 

.0600 

.0733 

.1000 

.1233 


Inch. 
0. 

.000100 
.000167 
.000166 
.000134 
.000166 
.000200 
.000134 
.000200 
.000133 
.000200 


.000667 

.000033 

.000184 

.000133 

.000167 

.000333 

.001167 

.002.166 

.001900 

.002067 

.001667 

.002333 

.00.2333 

. 002334 

.002500 

.003000 

.002533 

.0033 

.0033 

.0034 

.0033 

.OICO 

.0100 

.0133 

.0267 


Inek. 
0. 
0. 


Ineh,      ' 
0.      I  Initial  load. 


.  Elastic  limit 


Tenftile  strenKtb. 


General  aummary, 

Tenailestrengtli  per  square  inch  of  original  section pounds..    02,480 

Elastic  limit  per  Booare  inch  of  original  seotlon do...    61,000 

Elongation  per  incn  after  mptare inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit /. do...  .001783 

Beduction  in  diameter  at  point  of  rupture do...       .  134 

Reduction  in  area  after  rupture,  per  oentum  of  original  section 41.  0 

Position  of  ruptare ".5  from  neok 

Character  of  Drolcen  sntfaoe silky 

Elongation  of  inch  aeotions Ml,  ".10,  ".21^ 


lO-INCH   WIRE-WOUND   RIFLE. 
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No.  4222. 


Marks,  ^^B^y 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

EloD^TAtioo 
per  incli. 

Snccesaire 
elon^tion 
per  inch. 

Perni»n«»nt 
set. 

! 

permuDeiit 

'            i 

l{emark8. 

f 
1 

ToteL 

Per  square, 
inch. 

Po9ndt. 

250 

1,250 

2.560 

3,750 
5.000 

e,2flo 

7  5€0 

Fwndt, 
1,000 
5.000 
10,000 
15.  «W 
20,000 
25.000 
30.000 
35,«)00 
40,000 
45.000 
46,000 
47.000 
48,000 
40.000 
50,000 
61,000 
S2.000 
54,000 
56.000 
68,000 
60,000 
02,000 
«*,IjOO 
66,000 
68,000 
70. 0'JO 
72,000 
74.000 
71B.0OO 
78,000 
80.000 
©,000 
84.000 
86.000 
88,000 

Inch, 

a 

.000100 

.000300 

.000467 

.000633 

.000800 

.001000 

.001233 

.  001400 

.001633 

.001667 

.001700 

.001733 

.001900 

.002167 

.0(»2433 

.002033 

.003733 

.005833 

.001^833 

.010667 

.012833 

.015000 

.017357 

.019833 

.02:i000 

.025833 

.029167 

.032667 

.036833 

.043000 

.0450 

.0567 

.0667 

.0867 

Inch. 
0. 

.000100 

.  ooojoo 

. 000167 
.000160 
.000107 
.  0011200 
. 000233 
.000107 
.  0(J0233 
.000034 
.000033 
.000033 
.000167 

.  mmi 

.000500 

.ooosoo 

.002100 

.003000 

.001833 

.00-2166 

.002167 

.002367 

.002466 

.003167 

.002833 

.003334 

.003500 

.004166 

.006167 

.0080 

.0117 

.OJOO 

.0200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

. 

0. 

::::::::::: 

! 

Elastic  limit 

£.750 

•;";; :r  ": 

;    10,000 

0. 

.     11.250 
•     11, 500 

_  -  _  _ 

12,  75*} 
12.000 
11260 
IISOO 
12,750 
11,000 
13.500 
liOOO 

14,  f  00 

15.  C*jO 
15.500 
16.000 
16^500 

t 

1 

.      1     ^ 

••[••** 

I 

{ 

17.000 

f _   

27.500 
18,0CO 

18.300 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 



::::::;::::  :::::;::::: 

::::. ::::::.! ::::::::.. 

1 

1 

Tensile  8trengtb. 

1 

General  nummary. 

Tennlefltrexiirtb  per  0qTiM*e  inch  of  original  section PouiuIh..    88.04^0 

EL»tie limit  per  snnare  inch  of  origintt  section do...    4h,  ooo 

El'iDZBtion  per  inch  after  rapture iiulu.      .  lo:;.t 

EloD/ratioo  per  inch  mader  strain  at  elastic  limit do...  .(>017:{:{ 

Ecilncdonin  diametor  at  point  of  mptore do...        .w\ 

Jtedoction  izi  area  after  rupture,  per  centum  of  ori^nal  section 27. 0 

PoBition  of  rupture "-4  <>«"«  i»''<^^k 

Chsracter  of  broken  «iirf3»oo  .- « jiiiimilar,  50  percent.-,  dull  llaky,  ^Ojurceiit. 

£2flBx»tioii  of  inch  aeetkma '.l^^  '.07, '.05 
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10-INCH  WmE-WOtJND  EIFLE, 


Ko.  4223. 

Marks,  %W 

Diameter,  '^560. 

SectioDal  area,  .246  square  inolu 

Gauged  length,  3^^ 


Applied  l<Mds. 

per^oh. 

SaooeMlve 
elonintion 
perlnoh. 

PdrmaneDt 
■et 

SaeoeMive 
permMi«nt 

Mt. 

Remarks. 

Total. 

^"a"^ 

PowidM. 

246 

1.286 

3.460 

8,690 

4.920 

6.150 

7,880 

8,610 

9,840 

11.970 

11.816 

11,562 

11,808 

12.054 

12.300 

12.792 

20,140 

Povndt, 
1,000 
6,000 
10,000 
1^000 
20.000 
95,000 
80.000 
35.000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52.000 
81.870 

Ineh, 
0. 

.000167 
.000887 
.000583 
•000788 
.000988 
.001188 
.001800 
.001500 
.001767 
.001800 
.001867 
.001967 
.002283 
.006400 
.011667 

TndL 
0. 

.000167 
.000200 
.000166 
.000200 
.000200 
.000200 
.000167 
.000200 
.000267 
.000038 
.000067 
.000100 
.000266 
.004167 
.005267 

Inek. 
0. 

Ineh, 
0. 

InitaakMid. 

Elaetio  limit 
Tensile  streoRth. 

General  twnmary, 

TeDflilestreDgibperaqTSreinchof orifdnalseotioii pounds..    81,870 

£lMtic  limit  per  ftqnue  ineh  of  origins  section do...    48,000 

Xlonicatlon  per  inch  after  rapture inch..    0.1900 

Elongstion  per  inch  nnderstninst  elastic  limit do...  .001907 

Kednction  in  diameter  at  point  of  mptare do...       .150 

Bedaotlon  in  area  after  rapture,  per  centum  of  original  section 46.8 

Position  of  rnptare ".7  from  neck 

Character  of  broken  sorfMe silky 

BlongaUon  of  inch  sections ".88*,  ".18^  ".U 


Marks,  bxsU 

DLimeter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaoged  length,  3^'. 


10-lNCH   WIRE-WOUND  RIFLB. 
No.  4224. 
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Applied  loads. 

Elongation 

SacceMive 
elongation 
per  inch. 

Permanent 
■eL 

Successive 

permanent 

set. 

Kemarka. 

Totri. 

Periqaare 

perucli. 

250 
!,?» 

2,500 
4750 
5;«0 

6^230 
7,500 

8,750 
10.000 

Pwnd*. 
l.OOO 
5,000 
10,000 
15,000 
20.000 
25.000 
90.000 
35.000 
40.000 
45,000 
46.000 
47,000 
48,000 
49,000 
SQL  000 
51,000 
52.000 
54.000 
S6.000 
58.000 
60,000 
62.000 
64,000 
66,000 
68,009 
70.000 
12,000 
74.000 
76.000 
78.000 
8v,000 
82,000 
84,000 
88.000 
87,680 

JndL 
0. 

.000100 

.000267 

.000400 

.OoOdOO 

.000767 

.000933 

.001100 

.001267 

.001583 

.001600 

.001638 

.001700 

.001738 

.001900 

.002200 

.002533 

.0(»900 

.0054133 

.007233 

.009233 

.011233 

.013367 

.015933 

.018533 

.021267 

.024367 

.028067 

.031267 

.035000 

.0367 

.0400 

.0500 

.0667 

.0883 

Inch. 
0. 

.000100 
.000167 
.000133 
.000-JOO 

.  own  67 

.000166 

.000167 

.000167 

.000266 

.000067 

.000038 

.000067 

.000038 

.000167 

.000300 

.000333 

.001367 

.001733 

.001600 

.002000 

.002000 

.002134 

.002566 

.002600 

.002734 

.003100 

.003700 

.003200 

.003733 

.0017 

.0083 

.0100 

.0167 

.0266 

Inch, 
0. 
0. 

Inch. 
0. 

Initiaiload. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

U250 
11.500 

11,750 

12,000 

U2S0 
U500 
12;  750 
13.000 
13.500 
14,000 
14,500 
15.000 
16.500 
16,000 
16.500 
17.000 
17,500 
lg,009 
18.205 
19.000 
19.500 
20,000 
90,500 
21.000 
21.500 

21,9a) 

**• 

Oeneral  9ummary. 

Teanfle  strangtli  per^qnare  inch  of  orlffinal  seeiioB poanda..    87,680 

Elsetle  limit  per  aqaare  Inch  of  origiiuu  section do...    40.000 

Xioiij;ali«D  per  inch  after  mptare inch..      .1200 

XioD^ation  per  !noh  under  strain  at  elastic  limit do...  .001733 

IMoction  in  diameter  at  point  of  mptnre do...       .184 

Bfdoetioa  In  area  after  rapture,  per  oentam  of  original  section 41.0 

PodtioB  of  mptnr* ".86  from  neck 

Chsmeterof  broken  BO rfaoe ;/i;-;/A«"«i? 

lofinchaectlona ".04»  ".06,  "26" 
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10-INCH   WIEE-WOUND    KIFLE. 


No.  4225. 


Marks,  'l^y 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

SttceeBBive 
eloneation 
per  mch. 

Permanent 
set. 

SacceMive 
permanent 

1 
Bemarks. 

ToUl. 

Per  BQuare 
inck. 

Pintndt. 
260 
1,260 

2,r.oo 

3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,260 
11,500 
11,760 
12.000 
12,250 
12,500 
12,  750 
13,000 
13,250 
13,500 
13,750 
14, 000 
14,500 
15,000 
15, 500 
1C,000 
16,500 
17.000 
17,500 
18.000 
18,600 
19.  000 
19,500 
20,000    , 
20,500   ^ 
21,000 
21,.'>00 
22,  000 
22,500 
22,780 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
55,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.  000 
80.000 
82.000 
84. 000 
86.000 
88,  000 
90,000 
91,120 

Inch. 
0. 

.000133 
.  000333 
.000500 
.000667 
.000833 
.001033 
.001267 
.001467 
.0OI7C0 
.  001767 
.001833 
.001000 
.001933 
.002033 
.002067 
.002267 
.002400 
.  002733 
.003067 
.003567 
.005267 
.007167 
.008600 
.010600 
.012600 
.015233 
. 017167 
.019600 
.022000 
.025267 
.  028933 
.032.333 
.0360 
.  0.383 
•  .0433 
.0633 
.0667 

Inch. 
0. 

.  000133 
.000200 
.000167 
.000167 
.000166 
.000200 
.000234 
.000200 
.  000233 
.000067 
.000066 
.000067 
.000033 
.000100 
.000034 
.000200 
.000133 
.600333 
.000334 
.  00t»500 
.001700 
.001900 
.  001433 
.002000 
.002000 

.001934 

.002433 

.002400 

.003267 

.  003666 

.003400 

. 002667 

.  0033 

.0050 

.0100 

.0134 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.000067 

.000067 

, 

General  summary. 

Tensile  ntren^  per  tsqnare  inch  of  original  section ponnds..    01,120 

Elastic  limit  ver  so  aare  inch  of  original  section do...    61,000 

EIonf;ation  per  incn  after  rapture inch..      .0867 

Elongation  per  inch  under  st rain  at  elastic  limit do . . .  .  002067 

Keduction  in  diameter  at  point  of  rapture do...       .054 

Bednctionin  area  after  rupture,  per  centum  of  ori}dnaI  section 18.3 

Position  of  ruptnre ".4  from  neck 

Character  of  broken  8nrfkoe...|nranalar,  flaky  aarfaoe,  70  per  cent. ;  dull,  smooth  surfaco,  30  per  cent 
EloDgaUonofinohBMUons ".15*.  ".06,  ".05 


10-INCH    WIKE-WOUND    RIFLE. 
BiNG  A. 
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lO  ^W  K,  A. 


Marks,      ^^^ 

Diameter,  '\5G4t. 

Sectional  are^,  ^5  square  inch. 

Gaa^ed  len^b,  4''. 


No.  3994. 


Applied  loads. 


£lon  juration 
per  inch. 


eloDJcation 
per  inch. 


TneJu 
O. 

.000125 
.  000325 
.000650 
.  OOICKH) 
.  €01325 
.  001450 
.  001 075 
,001700 
.001760 
.001775 
,001825 
.DO  1 875 
.001950 
.  Ot«2000 
.002100 
.002200 
.  002:i25 
.  O02675 
.003250 
.  0O4125 
.005280 
.006575 


Inch, 
0. 

.000124 
. 000200 
. 000325 
.0(H)350 
. 000325 
.000125 
.000225 
.  0(X)U25 
.000050 
.0t)0025 
.000050 
.  OUO()50  . 
.000075 
.0O(X)50 
.000100 
.000100 
.000125 
.  000.^50 
. 000575 
.000875 
.001125 
.001325 


Permanent '''"::;;ff*7^ ; 
ggj^  permanent' 


Item  arks. 


Inch. 


Inch.      ! 


Iniiial  load. 


.  000<>25 


Elastic  limit. 


Tensile  strencth. 


Creneral  summary, 

T^«le  RtreTifftli  i»eT*  »<iiiare  Inch  of  original  section ponmlB 

Ra»t'c  lunir  y©T  Main's  incn  of  original  section do. 

K>.ngAtiofi  per  inck  arter  rupture    .......        .  i,Ka, 

Xor^ation  per  inch  uodor  strain  at  elastic  limit do. 

lio^i-rctum  in  diameter  at  pomt  of  rnptore.... do 

Rclnction  in  axea  after  rapture,  per  ceutum  of  on^^mal  section 


111,280 

57.  Olio 

.o:»0 

. 002000 

.  U.H 

1«.3 

p..«iiionof  rupture -- ■ 2".l  from  ruM-k 

Cbaractcr  of  broken  sarrii^ce gianular;  small  dullspot  near  the  cimuufemiee 

£kitigati4Ui  of  incb  •actions ".  05, ".  15,  ".  10,  ".  06 
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10-INCH  WIRE-WOUITD  RIFLE. 


No.  3995. 

Marks,  ^^^.?»^ 

Diameter.  ".564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  ^". 


▲pplM  l<Mda. 

'iSJET 

SnooemlTe 
elonntion 
perlnoh. 

Permuient 

Mt. 

SaooeMiye 

permanent 

aet 

Remarks. 

Totftl. 

PwrBoaaro 

Fovmdt, 
,     250 
1.260 
2.500 
6,000 
7.600 
10,000 
11,260 
12.600 
12.750 
18.00(4 
13,250 
18.600 
18.750 
14,000 
14.250 
14,750 
15,250 
15,  760 
16.250 
16,750 
87,040 

Pound9. 
1,000 
6.000 
10,000 
20.000 
80.000 
40.000 
45.000 
60.000 
61.000 
68.000 
63,000 
54,000 
65.000 
66,000 
67,000 
60,000 
61.000 
63.000 
66,000 
67.000 
108,160 

Inch. 

0. 

.000076 
.tf0O2OO 
.000476 
.000825 
.001125 
.001800 
.001560 
.001600 
.001650 
.001700 
.001775 
.001875 
.002000 
.002125 
.002560 
.003200 
.004260 
.006500 
.007075 

Ineh. 
0.      - 
.000075 
.000125 
.000275 
.000360 
.000300 
.000175 
.000260 
.000050 
.000050 
.000050 
.000075 
.000100 
.000126 
.000126 
.000435 
.000650 
.001050 
.001250 
.001576 

Ineh, 
0. 
0. 

Inch, 
0. 



Initia:  load. 

Elastie  limit 
Tendle  strength. 

a 

0. 

* 

......  ■•••.. 

General  summary, 

Tenrile  strengih  per  square  inoh  of  original  section jwunds..  108,160 

Blastlclimit per  Bousre ineh  of  origins! seotion do...    64,000 

Elongation  per  inon  after  rupture « inch..      .1175 

Elongation  iwr  inch  under  strain  at  elastic  limit do...  .001775 

Redootlon  In  diameter  at  point  of  rapture do...       .064 

Reduction  in  area  after  rupture,  per  centmn  of  original  section 21.4 

Position  of  rupture l^.Sfnsm  neck 

Character  of  broken  surflsoe granular,  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".00.  "20*. 'MO,  ".08 


10-INCH  WIBE-WOUND  BIFUL 
No.  3«97. 
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Diameter,  ^'.564:. 

Sectional  urea,  .25  square  inch. 

Qsaged  length,  4/\ 


Appiaedkmdm. 


£loiBjcation 
J'tar  MiutfeJ    per  inoli. 


per  inch. 


PennMi«iit 


SaooMsiTe 
pemmneat 


BftBiftrks. 


1,000 

s,  ooo 
lo,  ooo 
ao,  ooo 
so.  ooo 

40,000 
4S.OOO 

so^ooo 

52,000 
A3,  OOO 
&4«000 
65.  ooo 

se,  ooo 

5S.OOO 

oo«ooo 

62.  ooo 
04,000 

oo.  ooo 

XOS»OiJO 


t- 


I. 

.000100 
.  000300 
.000025 
.001000 
.O01885 
.001600 
.001800 
.001850 
.  001925 
^002000 
.002175 
.O02375 
.002025 
.003300 
.0O4260 
.005250 
.000550 
.006125 


Inch. 
0. 

.000100 
.000200 

.000325 
.000375 
.000325 
.000175 
.000300 
.000050 
.000075 
.000075 
.000175 
.000200 
.00O2S0 
.000875 


0. 


Inch, 


Inltiil  load. 


.000100 
.000100 


.000100 


.001000 
.001300 
.001575 


BlMtio  limit 


Tenslto  stiwifftli. 


General  eummary. 

T««ae  »trenetli  per  a^iTimre  inch  rfoririiialaTOtion ..poandi..  100,080 

raAZaeUmitMr  Mii»r«  iocb  of  oriiCin»riectioxi do...    53,000 

naunftioa per  inch  ..ftor  ruptore  .....^....... k. inch..      .1125 

S[»£Saa  Mr  inch  tinrter  Bta^in  at  elMtic  Umit do  ..  .002000 

SSSSSTlSdiameter  a*  point  of  mptnw...^..^... do...       .004 

Bsd^icciaii  in  area  After  rupture,  p« oenUun  of  original  MMsttoD 21.i 

?gntioB of  rupture :---vv. .^"-f*  '«>m  neck 

r>k«rftct«rof  broken  earCaoe gnuiular,  dull  spol  at  the  cirouinfei-euc^ 

'"•'^^  I  of  inoli  •«>tion» - ".05*  ".08^  "1»*,".12 
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10-INCH   WIRE-WOUND    RIFLE, 

Hoop  C3. 


No.  4302. 

Marks,  ^^^,?'«' 

Diameter,  ''.567. 

Sectional  area,  .252  square  incli. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Succeflaive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  gqtiAre 
inch. 

Poundt. 
252 
1,260 
2,520 
2,780 
5.040 
6,300 
7,056 
7,560 
7,812 
8,064 
8.316 
8,568 
8,820 
9,072 
9,324 
9.576 
9,828 
10,080 
10.584 
11,088 
11,692 
12.096 
12,600 
13. 104 

13,  G08 
14, 112 

14,  616 
15, 120 

15,  624 

16,  128 
16,  632 
16,640 

Poundt. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
28.000 
30,000 
31,  000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37.  000 
38,000 
39,000 
40,000 
42,000 
44.000 
46, 000 
48,000 
50,000 
52,000 
54,000 
56, 000 
58,000 
60.000 
62,000 
64,000 
66.000 
66,  030 

Inch, 
0. 

.000175 
.000300 
.000476 
.000650 
.  000775 
.  000850 
.001250 
.  009500 
.011125 
.  011750 
.  012750 
.014000 
.  016125 
.016625 
.018000 
.019125 
.020750 
.0225 
.0250 
.0275 
.0300 
.  0375 
.0425 
.0476 
.0550 
.0676 
.0800 
.0950 
.1175 
.1776 

Inch. 
0. 

.000175 
.000126 
.000175 
. 000175 
.000125 
. 000075 
. 000400 
.008250 
. 001625 
.000625 
.  001000 
.OOl'iSO 
.001425 
.OOll'OO 
.001375 
.001125 
.001625 
. 001750 
.  (1025 
.0025 
.  0025 
.  0075 
.0050 
.OOnO 
.0075 
.0125 
.0125 
.0150 
.0225 
.0600 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Teusile  strength. 

.000576 

.  000575 

"*""" 

General  eammary. 

Tensile  Btrength  per  sqaare  inch  of  original  section poonds..    66,030 

ElaHtic  limit  per  square  inch  of  originafsection do...    28,000 

Elongation  per  inch  after  niptnre inch..      .2700 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .000t*5«) 

Keduction  in  diameter  at  point  of  rnptnre do...        .  137 

Keduction  in  area  after  rupture,  x>er  centum  of  original  section 42.4 

Position  of  rupture 2".25  from  neck 

Character  of  broken  surface,  granular,  60  per  cent. ;  silky,  60  per  cent.    Opened  cracks  in  sorfacv  of 

stem. 
Elongation  of  inch  sections ".18.  ".26  ".43*.  ".22 


10-Ii(CH  WIRE-WOUND   RIFLE. 
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No.  4303. 

LkiameteTj 

Sectional  area,  .252  square  inch. 

Gauged  length  4". 


10  WKjQ, 


I       Applied  loads. 


per  iiicli. 


a. 

.  OO0150 

.  lltM.»3uO 
.  000460 
.  OO0650 

-  O00875 
,  OCN>925 
.  001200 
.  t>ti8375 

.  Oil 125 

-  0]3r>0ti 

.  015^tO 

-  oi^-jrw) 

.02ioiM) 
.  0225 

.ajiio 

.  0276 

.oaoo 

.  04*K) 
.0475 

.  O.->50 
.  O6O0 
.  O7«0 
.  0775 
.  W.f50 

.  i:i5o 

.  1800 


eloniiatiou    P^^rraanent   permanent 
per  Lach.  '  i»ei. 


Inch. 
0. 

.000150 

.OOOJ50 

.000150 

.  000200 

.0OU175 

.000050 

.000050 

. 0U0275 

.007175 

.00] 175 

.001575 

.  002375 

.001950 

.  OOJW)0 

.  002750 

.0015 

.0025 

,0025 

.0025 

.0100 

.  0075 

.0075 

.  00>0 

.0100 

.0075 

.  0175 

.0300 

.0550 


l7ich. 
0. 
0. 


Inch. 


Bemarka. 


.1 


Initial  load. 


Elastic  limit. 


I  Tenaile  strength. 


General  eummarif. 

_      .,     , ,^»,   -.«^*.  so  iiare  inch  of  oridnal  section * pounds..    65.360 

T^B.iW  •TTenKXti   T*^f^^"i,,cli  of  originaT section !.  .do...     27.00.. 

FUsUcUmit  P*^"^l^J^r  rtxpture.   ^ inch..        is.O 

EV.u«»ii*»^Pt!^\^^^^*^ae^  strain  at  elastic  limit do  . .  .000  .5 

^]^V^t^^t^^-^r^^^--^^--^^-^orig^u^^tion :;3Vf^n,n'e^:^ 

??i^r^of'^^^^-n«"''''«*"^ granular,  dull  spot  at  circumt.m,c.. 

EkiJ^u  of  iacU -eoUoixs '.15,   .lU,. lb,    .23 
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10-INCH  WIRE-WOUND  KIFUB. 

Hoop  O4. 


No.  4304. 

Diameter,  ".566. 

Sectional  area,  .252  square  inch. 

Gauged  length,  4". 


Applied  loads. 


To«.     ^"inX'"' 


EloDgatlon 
p«r  inch. 


SuccoMive 
eloDgation 
per  iuch. 


Permanent 
set 


Sucoessive 

permanent 

set. 


Bemarks. 


JPoundi. 

252 

1,2(H) 

2.620 

3,780 

S,040 

6,300 

7,560 

7.812 

8,064 

8.316 

8,668 

8.820 

9.072 

9.824 

9.576 

0.828 

10,080 

10,584 

11.088 

11.592 

12,096 

12,600 

13,104 

13,608 

14, 112 

14.616 

15,120 

15.624 

16, 128 

16.632 

17, 136 

17,640 

17,680 


Povndi. 
1.000 
5.000 
10,000 
15.000 
20,000 
25.000 
30.000 
31.000 
82, 000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
80,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70,000 
70,190 


Ineht 
0. 

.000150 
.000300 
. 000500 
.000675 
.000800 
.  001025 
.001050 
.001125 
.001176 
.001226 
.001250 
.001275 
.001300 
.  001450 
.012125 
. 014175 
.016000 
.018760 
.021875 
.024500 
.028500 
.0325 
.0376 
.0425 
.0475 
.0550 
.0625 
.0750 
.0875 
.1075 
.1650 
.2000 


Inch. 
0. 

.000150 
.000150 
.00U200 
.000175 
.0U0125 
.000^25 
.000025 
.OU0075 
.0000..0 
.  000050 
.000025 
.000025 
.  000025 
.000150 
.010675 
.002050 
.001825 
. 002750 
.003125 
.002625 
.  004000 
.0040 
.0060 
.0050 
.0050 
.0075 
.0075 
.0125 
.0125 
.0200 
.0575 
.0350 


IncK 
0. 
0. 


Inch. 


Initialload. 


.000025 


.000025 


Elastic  limit 


Tensile  strength. 


Oeneral  aummary. 

Tensile  strength  i>er  square  Inch  of  original  seotion ....ponndi..    70,190 

Elaaticlimit  per  sqaare  inch  of  original  section do...    37,000 

Elongation  per  incii  after  ruptore inch..      .2650 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .OOL'liK) 

Beduotion  in  diameter  at  point  of  rupture do...        .156 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 47.6 

Position  of  ruptnie 1".50  ftt)m  neck 

Character  of  broken  surface fine,  silky 

ElongaUunofinohsecUons 'a7»  ".21. ''.32,*  ^sq* 


Sectional  area,  .25  square 
ixauged  lengthy  4f'. 


10-INCH    WIBE-WOUND   RIFLE. 
Ko.  4305. 
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inch. 


A^ppiied  loads. 


TataL 


Per 


iraau. 


.  flonmtlon 
peruich. 


1,000 

6,0O0 

10,000 

i.%eoo 

20,  GOO 
25,000 
30,O0O 
31,  (M>0 
02,000 
33,000 
34,  0(^ 
35,  OOO 

3e,  ouo 

37,  OOO 

38,  OOO 

3d.  OOO 

40.000 

41,  OOO 

42,000 

43,  OOO 

44. ©OO 
4«,  OOO 
4i^,  OijO 
50.  OOO 
52,0i>0 
&4,  OOO 
56,  OOO 
68,000 
GO.  OOO 

'  62,000 
64,000 
66.000 
68,ODO 
70,  OOO 
71.040 


Succe««iT6 
elongation 
per  inch. 


Inch. 

a 

.000125 

.000125 

.000200 

.000200 

.000150 

.000175 

.  00W2O 

.000050 

.  000075 

.OOOfJSO 

.0^)0025 

.000050 

.000050 

.000075 

.009875 

.000875 

.000800 

.001075 

.001000 

.001760 

.OOV.'iOO 

.002625 

.004125^ 

.003750 

.003750 

.004025 

.004375 

.0075 

.0075 

.0100 

.0125 

.0200 

.0250 

.0700 


Permanent 
set. 


Inch, 


Saooesaire 
perinanent 


Bemarka. 


Inch. 


Initial  load. 


Elaatic  limit 


I 


Tensile  strength. 


General  9ummarif, 


_,,  __^  ..^—-^g*  ineb  of  original  section pounds..    71,040 

r«otae»lTOTgt^peT  ww^  originaTsection do...    38.  ooo 

Bartie limit  per  wmaroiiiM^^ ^^^  .^.,^, 

HoB|r»toon  per  mc^  »n»r  r«P^^  ^^  ^j^jj^  jj^j^ ^^         ^^^^.^^^ 

ItelEation  per  inch  Mderst™^^^^^^ ^^  ^  ,, 

Inaction  to  diamowaj^^^y^j^njani^yf  original  section 47.2 

Redaction  in  area  »fter  TOpt«ro.  K^ *. l'/.«  from  m  ck 

FjBtiOBofniptare...---— ^-- bUIcv  ol,li.,iie 

aj«wterof  broken  8ttrT»c« ,  „        ,,^^ 

EoB^jauon  of  inch  sectioii»    -  - 

H.  Ex. 
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10-INCH  WIRE-WOUND  RIFLE. 
No.  4306. 


Marks,     x,o' 


10WB1O4 

Diameter,  ".567 

Sectional  area,  .252  sqaare  inch. 

Ganged  length,  4". 


Applied  loads. 


Tow.  ^•?„'2r» 


inoh. 


Elongation 
per  inch. 


Snooessive 
elongation 
per  inoh. 


Permanent 


SacoeaaiTe 

pertuaaent 

set. 


Bemarks. 


Poundt. 
262 

i,2eo 

2,520 

8.780 

5,040 

6,300 

7.560 

8.820 

0.072 

0,824 

9.576 

9,828 

10,080 

10.882 

10,584 

11,088 

11,592 

ia.096 

12,600 

18.104 

13,608 

14, 112 

14,616 

15,120 

15,624 

16,128 

16,632 

17,136 

17,640 

18.144 

18,648 

10, 152 

19,656 

19,810 


Poundt, 

1,000 

5,000 

10.000 

l^ooo 
20,000 

35,000 
30,000 
35,000 
86,000 
37,000 
88,000 
80,000 
40,000 
41.000 
42.000 
44,000 
46.000 
48.000 
60,000 
62.000 
54,000 
56,000 
68.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
78,610 


Inch, 
.000160 


.000475 
.000650 
.000800 
.060075 
.001200 
.001260 
.001276 
.001800 
.001325 
.001435 
.006660 
.000960 
.011875 
.013750 
.015600 
.018125 
.021000 
.028200 


.029125 

.081250 

.0876 

.0426 

.0476 

.0626 

.0976 

.0700 

.0800 

.0076 

.1250 

.1575 


Inch, 
0. 

.000160 
.O0OI6O 
.000176 
.000175 
.000150 
.000175 
.000225 
.000060 
.000026 
.000026 
.000026 
.000100 
.005126 
.003400 
.001985 
.001875 
.001750 
.002625 
.002875 
.002200 
.003050 
.002875 
.002121 
.006250 
.0050 
.0050 
.0050 
.0050 
.0125 
.0100 
.0176 
.0275 


Inch, 
0. 
0. 


Inch. 
Q. 


Initial  load. 


Elastic  limit 


;::;;;;i: 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  tnoh  of  original  section pounds..    78,610 

Elastic  limit  per  square  inch  of  originu  section do...    89.000 

Elongation  per  inch  after  ruj^tnre inch..      .1725 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001325 

Beduction  in  diameter  at  point  of  rupture do...       .087 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 28.2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  graoular,  60  per  cent. ;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections ".25%  M6,  ".15^  ".13 


10-INCH   WIKE-WOUND   KIFLE. 

Hoop  C5, 

No.  4307. 
Marks,  1*5;  5  c. 

Diameter^  ''.567. 

SectJODal  area,  .252  square  inch. 

Gaag-ed  leng^th,  4''. 


93 


Slon^tion 
per  inctu 


Saccessive 
eloneation 
per  Inch. 


Permftnent 


Succenslve 

permanent 

set. 


BemarkB. 


Jneh, 
0. 

.000125 

.04:)oi5o 

.000175 

.000225 

.000125 

.000200 

.000025 

.000025 

.00CII25 

.  000050 

.000050 

.000050 

. 000050 

.002725 

.001500 

.006000 

.009125 

.003375 

.004125 

.004375 

.0075 

.0050 

.0050 

.0075 

.0125 

.0125 


Inch, 
0. 
0. 


Inch* 


Initial  load. 


EhMtio  limit 


Tensile  strength. 


General  aummarif. 

-      .1      *.--«««-»»» 'n*iT  »4iuftT«  5»c^*»' original  section pounds..    61,110 

I^'^f^'i'l^.^SSSJSJSiineli  of  originaT section V...do...    37.000 

E^MUc  limit  p«r»ciri»r^^^^^^^^ ^^^^  ^^,^ 

S^'^^ll^^iScS  Slider  »tr*in  at  elastic  limit do  ..  .001275 

EonizaV«^.^I.!Snet«ir»t.  point  of  rupture do...        .067 

l:*dS^cSSSlSa;»^--^?^t«re.  per  centum  Of  original  section i'^'/ro^  .^.?ek' 

ElongTi^^'^^  ^r  >»%gti.  aectioaB • aWi  .i*  ,   .*«!  .v» 
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10-INCH  WIRE-WOUND  EIFLE. 


t^o.  4308. 


Diameter,  ".566. 

Sectional  area,  .252  square  inch. 

Gauged  length,  4". 


Applle 

4  loads. 

PePMnaro 
iBch. 

Eloneiition 
poriuch. 

SaoeeMive 
eloo  nation 
per  inoh. 

jPernaanent 

Suocemive 

permanexLt 

■et. 

Remarks. 

TotaL 

Poundt, 
252 
1,260 
2,520 
8,780 
5,040 
6.300 
7,560 
8,820 
9,072 
9.324 
0,576 
0,828 
10,080 
10,332 
10,584 
10,836 
11,088 
11. 592 
12.096 
12,600 
13,104 
13,608 
14.112 
14,616 
15,120 
15.550 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
26,000 
30,000 
8^000 
86,000 
87,000 
88.000 
39,000 
4C,  000 
41.000 
42.000 
43,000 
44.000 
40,000 
48.000 
50.000 
52,000 
54,000 
M.000 
68,000 
60,000 
61, 710 

IndL 
0. 

.000150 
.000276 
.000475 
.000625 
.000775 
.000975 
.001176 
.001225 
.001250 
.001300 
. 001^50 
.001400 
. 023375 
.024950 
.026250 
.02^500 

.038250 

.0425 

.0500 

.0600 

.0700 

.0875 

.1076 

Inch. 
0. 

.000150 
.000125 
.000200 
.O.K)lf.O 
.000150 
.0002U0 
.000200 
.000050 
. 000025 
.000050 
.000050 
.  000050 
.021975 
.001575 
.001300 
.002250 
.005425 
.004325 
.004250 
.0075 
.0100 
.0100 
.0175 
.0200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensite  strength. 

0. 



General  aummary. 

Tensile  strength  per  square  inch  of  original  nection pounds..      61.700 

Elastic  limit  per  square  inch  of  original  section do...      40,000 

Elongation  per  Inch  after  rapture inoh..       .1700 

Elongation  per  inch  under  strain  at  elastic  Unit do...    .001400 

Keduction  in  diameter  at  point  of  rtipt-nre do. . .         .  1 16 

Reduction  in  area  after  rupture,  per  centum  of  original  section 36.9 

Position  of  rapture 1".85  from  neck 

Character  of  broken  surface silky ;  metal  ruptured  at  a  crack  which  extended  from  the  circam- 

ference  to  the  center  of  the  specimen.    The  wails  of  the  crack  were  dark  colored. 
Elongation  of  inoh  sections ".13»  ".15,  ".15^  ".25* 


; 
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Ho.  4309. 


Jfar&s;  *^5S^» 


lyiameterj  ^'.567. 
iSect/ooai  area,  .252  square  inch. 
Gauged  lengtliy  4f\ 


JLppli'cd^  lojuis. 


/j»er  J 


san&re 


L^' 


j>er  inch. 


J,  ot>o 
\o,  ooo 

15,  OOO 
20,  OOO 
2S,  OOO 
30,  OOO 

35,  €jOO 
3«,  OOO 
37.  OOO 
3«^  OOO 

36,  OOO 

40,  OOO 

41,  OOO 
42,000 
4A,  OOO 

4a,  OOO 

4a,  OOO 

50,  OOO 
52.  OOO 
SKOOO 

fte,  OOO 

SS^OOO 
«0.  OOO 

e^ooo 

04,000 

•4.seo 


Inch, 

a 

•  •00150 

.000300 

.  O«>0450 

.000675 

.000825 

.001000 

.  001200 

.  O01250 

,  001275 

.  O0I300 

.  001375 

.OO8<)S0 

-011125 

.019450 

.022450 

.020I25 

.  0^50750 

.034750 

.040250 

.04  75 

.0525 

,oe25 

.0750 
.CM»50 
.1175 
.1500 


Saceeflsire 
elongation 
per  inch. 


Inek, 
0. 

.000150 

.000150 

.000150 

.000225 

.000150 

.000175 

.000200 

.000050 

.000025 

.000025 

.000075 

.007575 

.  002175 

.008326 

.003000 

.003675 

.003625 

.005000 

.005500 

.  007250 

.0050 

.0100 

.0125 

.0200 

.0225 

.0325 


PermM&ent 


/ndk. 
0. 
0. 


Sacce«8lve 

permanent 

Bet. 


Tneh. 
.0 


RemarkB. 


Initial  load. 


Elastic  limit 


Tensile  strenfs^h. 


General  eummary. 


64,560 

30.  OOU 

.1500 

001371 


ElAMxcUmitper  ^^J^JS^i  rapture inch  . 

l\^fVL^^}o^y^XA^^^^^\H,iixtor  Tuptm : do...        .087 

Uedocuon  in  ^**^t^r  rii]?txire.per  centam  of  original  section 28.2 

Position  of  ruptare.  -  -  - -^  *- '  ' .'...'..'".'.aUky 

jQoiigBtioB  of  i»c»*  sections 


".35  from  ueclc 
oontaiufl  two  small  spuu  of  li^ht  colored  lueUl 
".10,".ll,".16,".li3* 
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10-INCH  WIBE-WOUND   RIFLE. 

Hoop  Oe. 


No.  4310. 

Marks,  ^•^.g}^* 

Diameter,  '^566. 

Sectional  area,  .252  square  inch. 


Uange 

d  length 

,4-. 

AppUed  loads. 

VlA*i<*<LMAn 

SncoeBsiye 
petlnoh. 

PennaDont 
set. 

Saccessive 

permaDent 

set 

Remarks. 

lotaL 

Per  sqnsre 
inch. 

per Inch. 

Poundi, 
252 
1,260 
2,620 
8,780 
6.040 
6,800 
7,660 
8^820 
9,072 
9,324 
9,576 
9,828 
10.080 
10,382 
10,584 
11,088 
11,592  . 
12,096 
12,600 
18,104 
18,608 
14,112 
14,616 
15,120 
15.624 
16,128 
16.632 
17,136 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
■      50,000 
52,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 

IfUth. 

0. 

.000150 
.000325 
.000500 
.000675 
.000800 
.001000 
.001175 
.001226 
.001250 
.001275 
.001300 
.065375 
.007925 
.015750 
•022025 
.025300 
.029750 
.034250 
.038125 
.0450 
.0500 
.0550 
.0676 
.0775 
.0925 
.1175 
.1600 

IneK 
0. 

.000150 
.000176 
.000175 
.000176 
.000125 
.000200 
.000175 
.000050 
.000025 
.000025 
.000025 
.004075 
.002550 
.007825 
.006875 
.002675 
.004450 
.004500 
.003875 
.006876 
.0050 
.0060 
.0125 
.0100 
.0150 
.0230 
.0425 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.....a...... 

General  ftummary. 

Tensile  strength  xMr  square  inch  of  original  section Jpoimds..    68,000 

Elastic  limit  per  sqnare  inch  of  original  section do...    89,000 

Elongation  per  inch  after  roptare inch..      .2050 

Elongation  per  inch  ander  strain  at  elasticlimit do..  .001800 

Redaction  in  diameter  at  point  of  rapture do...       .090 

Reduction  in  area  after  rnptare, per  oentom  of  original  section 31.0 

Position  of  mptare ".75  from  neck 

Character  of  broken  surface silky,  obliqae 

Elongation  of  inch  sections ".16^  ".IB,  ^18^  ".30* 
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No.  4311. 


IHsmetery  ''.567. 

Sectional  area,  .252  sqaare  inch. 

GMJged  lengthy  4f\ 


JLppUedlomdtL 


TotmL 


incl 


f  JKIonjBTAttoii 
'   per  inch. 


SnoceaaiTe 
elongAtioo 
per  inch. 


PennMieBt 


Snc«snive 
permADent 


Kemarks. 


J,  OOO 

20.  OOO 
1&,000 
SO,  OOO 
25v  OOO 
30,  OOO 

ai,ooo 

32.000 

sa^ooo 

34,000 
SS,  OOO 

3e.  OOO 

37,  OOO 
3K,  0043 
3»,  OOO 
^O,  OOO 
*1,  OOO 
42,000 
♦4.  OOO 

«e,cK>o 

48,  OOO 
60,000 
5'AOOO 
54,  OOO 
56.€»oe 
6jS.  OOO 
HO,  OOO 
©2,  OOO 
»4.0«>0 
6^  OOO 
68,  OOO 
70,  OOO 
70.d40 


0. 
.000126 
.000175 
.000176 
.000176 
.000150 
.000176 
.000050 
.000025 
.000025 
.000050 
.000026 
.000050 
.000025 
.000050 
.000025 
.000050 
.004900 
.010600 
.002960 
.002926 
.002876 
.004125 
.004125 
.004375 
.005500 
.006376 
.0050 
.0135 
.0100 
.0150 
.0225 


0, 
0. 


Ineh, 


InitiiaiMid. 


Blastie  limit 


Tensile  airength. 


General  aummarif, 

-**.  «w»>  mavtmxeinehotmlBltDtilBwstioEi ponnda..    70,240 

X^rfteitreikgmvBj^^^^j^oforlglSDalaeetioii do...    40.000 

llMticUmUpe^«»HP*5^^™ture.T inch..      .1926 

Btong^UooP^JSjeSiraersSiiiiiatelaatloUmit do...  .001350 

^»«e?**,P!JiS?et^»t  point  of  rnptnw do...       .107 

^^^Sl^^^^^rTJ^t^ut^V^  centum  of  originwlBeciion .•..^      34.1 

lto4»ctt»™  ^'^T^  l".? firom neck 

Chanrter  of JnrolMinjJ^^^^ ".10,  ".10,  ".27%  M8 
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10-INCH  WIRE-WOUND  RIFLE. 


No.  4312. 


Marks,  ^«^  5^* 

Diameter,  ''.567. 

Sectional  area,  .252  square  inch. 

Ganged  length,  ^". 


Applied  loads. 


Total. 


252 
1.260 
2,520 
8,780 
5,040 
6,300 
7,560 
7,812 
8,064 
8,316 
8.568 
8,820 
0,072 
9,324 
9,576 
9,828 
10.080 
10,332 
10.584 
11,088 
11,692 
13,096 
12,600 
13, 104 
13. 608 
14,112 
14. 616 
15, 120 
IS,  460 


Per  ftoaare 
incn. 


Pound: 
1,000 
5.000 
10,000 
16,000 
20,  COO 
25.000 
30,000 
81,000 
32.000 
83,000 
84.000 
35,000 
86.  000 
37.000 
88,000 
30.000 
40,000 
41.000 
42,000 
44.000 
46,000 
48,000 
50.000 
62.000 
54,000 
56, 000 
58,000 
60,000 
61,850 


Elon^tioii 
I>er  inch. 


Inch, 
0. 

.000125 
.000300 
.0004.SO 
.000625 
.000800 
.000976 
.001000 
.001026 
.  001075 
.001125 
.001175 
.001225 
.001260 
.001300 
.001375 
.008200 
.010000 
.019700 
.022200 
.025750 
.029450 
.033750 
.037376 
.043000 
.0475 
.0575 
.0700 


SncceaslTe 
elongation 
per  inch. 


Inch. 
0. 

.000125 
.000175 
.000150 
.000175 

.oooirs 

.000175 

.  000025 

.000025 

.000060 

.000050 

.O0OU5O 

.000050 

.000025 

.000050 

.000075 

.006825 

.OOIROO 

.009700 

.002.')00 

.003550 

.003700 

.004300 

.003625 

.005625 

.0045 

.0100 

.0125 


Permanent 
■et. 


Inch. 
0. 
0. 


SnoceesiTe 

permanent 

set. 


Inch. 


Remarlcs. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    61.850 

K1k8 tie  limit  per  sinare  inch  of  original  section do...    38,000 

Elongation  per  inoii  after  rapture inch..      .1000 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001375 

Redaction  in  diameter  at  point  of  raptare do...       .097 

deduction  in  ar«>a  after  raptare,  per  centum  of  original  section 3L  0 

Position  of  rapture ".75  from  neck 

Character  of  broken  surface silky;  specimen  tore  apart,  flracture  beginning  at  a  doll  yellowish 

spot  at  circumference. 
Elongation  of  inch  sections ^ ".17*.  ".08» ''.08,  ".07 
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12-INCH  B.  L.  RIFLE,  NO.  1. 


SPECIMENS  FROM  TUBE,  JACKET,  HOOPS,  GAS  CHECK, 
AND  BREECH  BUSHING. 
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Bbeegh  End. 


^at>VR   32  R  T 

^h^tional  area,  .25  square  inch. 
^oged  length,  4:'^ 


BTo,  3887. 


Applied  liMuia. 


^t>XaSL. 


(Per  squ 
iAcb. 


per  iaoh. 


Sacoesaivd 
ehmgAtioii 


per 


lEAtion 
Indi. 


Permaoeat 


SnceeadTe 
periBMient 


EMnarka. 


1,000 
5.  OOO 

10.  ooo 
20,  GOO 
25.  OOO 
30.  OOO 

:»,  OOO 

36.  ooo 

37.  ooo 

38.  OOO 

39.  ooo 

40.  OOO 

41.  ooo 
4S,0OO 
43,000 
*4,00O 

45.  OOO 

46,  OOO 
48,000 
50.000 
St.  OOO 
54.000 
5«»0OO 
58,000 
60,000 
62,000 
64,000 
66.  OOO 
68.000 
70,  0*M> 
72,  OOO 
74,OiK> 
76.  OOO 
78,000 
79,  240 


ZritcK 


huh. 
0. 

.000125 

.000175 

.000350 

.00i»150 

.000225 

.0002*25 

.000050 

.000025 

.000075 

.000075 

.000050 

.000125 

.000200 

.000175 

.000300 

.000350 

.000725 

.001525 

.002360 

.002460 

.002300 

.002750 

.002700 

.002800 

.003125 

.003500 

.003625 

.004500 

.005375 

.009625 

.0050 

.0100 

.0175 

.0325 


Ol 
0. 


IndL 


Initial  UMd. 


.000025 
.000050 


.000025 

.000025 


.000225 


.000175      BImUo  limit. 


Tenafle  strength. 
At  time  of  Tuptare. 


General  iumnutrjf. 

Sd««iSkiniSSrt"«t  point  of  mptoi* ......  do. ..       .lU 

Muctira  m  are*  after  rupture,  p«r  MBtiim  of  orijpnal  leotion '"'Hinm  uwk 

/^i>!u^^Lr<ifMokea*«arfiMi« diiII«Uky,  obUqno,  oontahia  namtroiu  puiilel  linn  of  bright  lu.ter 

'■'""f'r,,  -amriv  nannal  to  the  •<!.  of  the  .pMlmen.    TheM  line,  appear  to  reault  firom  the  Mpsra- 
S^^  the  miSL  iS^Undricid  cavitiee  ".01  diameter  by  ".04  to  ".oslong. 

K2?^k.de;^al32iSS'^                                                                                "10  "08  "09  "30* 
JBiont^Uoa  of  inch  meetioMkM -~ i»i   .«•   -w,   .^ 
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12-INCH   B.    L.    RIFLE,  NO.   1. 


No..  3888. 

Marks,  BT,o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  loads. 


TotaL 


Per  aaaaie 
incn. 


Elongation 
per  inch. 


Saooeaaive 
elonj^stion 
per  inoh. 


Permanent 
aet. 


Sucooaaivo 

permanent 

aet. 


Bemarka. 


Poundt. 
250 
1,250 
2,500 
6,000 
0,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
9,260 
9.500 
9,760 
10.000 
10,250 
10,600 
10,760 
11,000 
11,250 
11,500 
12,000 
12,500 

ia,ooo 

13,500 
14,000 
14,500 
1^000 
15,600 
10,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
10,590 
17,600 


Poundt. 
1,000 
6,000 
10,000 
20.000 
26,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
80,000 
87,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
40,000 
48,000 
60,000 
62.000 
64,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
78,360 


Inch. 
0. 

.000186 
.000300 
.000600 
.000775 
.000975 
.001000 
.001025 
.001050 
.001075 
.001100 
.00U5O 
. 001175 
.001226 
.001250 
.001300 
.001400 
.001500 
.002750 
.004200 
.005425 
.007076 
.009500 
.011275 
.  013926 
.  016250 
.018950 
.  021876 
.025500 
.028500 
.032500 
.036876 
.041876 
.045950 
.0550 
.0626 
.0750 
.1000 
.1300 


Inch. 
0. 

.000126 
. 000175 
.000300 
.000175 
.000200 
.000025 
.000025 
.000025 
.000025 
.000026 
.000050 
.000025 
.005060 
.000026 
.000050 
.000100 
.000100 
.001250 
.001450 
.001226 
.001650 
.002426 
.001775 
.002650 
.002826 
.002700 
.002926 
.003625 
.003000 
.004000 
.004375 
.005000 
.004075 
.009050 
.0075 
.0125 
.0250 
.1300 


Inch, 


Inch, 


InitialloML 


.000025 


.000025 


Blaaticlimit 


Tenaile  atrength. 
At  time  of  mpturo. 


General  summary, 

Tenaile  atrength  per  aqnare  Inch  of  original  section poonds..    78,860 

Elanticlimlt  per  aqaare  inch  of  original  section ;°V-    *^'.x2? 

Elongation  per  inch  after  rupture tao»-     •JJ75 

Elongation  per  inch  under  strain  at  elaatic  limit Jo...  'OOlSOO 

Reduction  in  diameter  at  point  of  rupture do...       .154 

KeduGtion  in  area  after  rupture,  per  centum  of  original  section •  ••-•-•       *' -^ 

Position  of  rupture - '1.80  from  neok 

Character  of  broken  surface silky,  Irregular,  a  few  bright  linns  shown  which  were  oblique  to  ihe 

azia  of  the  specimen.    Opened  cracks  in  the  aorface  of  atem. 
Elongation  of  the  inoh  seotiona ".14,  ".41*,  ".14,  MO 


12-INCH   B.    L.   RIFLE,   NO.   1. 


Ill 


iro.3889. 


Sectional  ared,  .25  square  inch. 
Cfsaged  length,  4/'. 


j     JLppIied  loAdB, 


J 


per innn. 


JncJk. 
O. 

.000275 
.  OOOe26 

.  ooosoo 

.OOIOOO 
.  OOXO-25 
.00107S 
.  00117& 
.  00127S 
.  001522^ 
.  002&00 
.  003<»25 

.  00«5275 

.  CH>«250 

.  010500 

013i;50 

.oio-*o© 

.022750 

.031000 
.  O3o«-^ 
.01.1&00 

.crzoo 

-XX7ft 


SaoeeMlve 

elon^tion 

per  inch. 


Inch. 
0. 

.000150 

.000125 

.000350 

.000175 

.000200 

.000025 

.000050 

.000100 

.000100 

.  0002.50 

.000976 

.000525 

.000850 

.000925 

.  OOU75 

.001975 

.002250 

.002750 

.002875 

.003275 

.003350 

.003625 

.004625 

.001625 

.005875 

.006875 

.009125 

.0126 

.0150 

.0325 

.0779 


Permmnent 
sot. 


Inch. 
0. 
0. 


0.. 
".'006625' 


.000475 


.004800 


SoooMtiTe 
ponuuieiit 


JwsK 


.000025 


.000450 


.004336 


ReoutfkB. 


InitUlload. 


EImUo  limit. 


TeDnile  strength. 
At  time  of  rupture. 


General  eummary. 

^-^A  ^  -*».,»**  •ni«AX«  1»«^  *>' °'^P*'**^  ****^** pounds..    71.280 

7««*#fr»ii/!<h  per  BqjV^^  of  ori^inilaectioii ..do...    32,000 

jSiatfrtioa per  mcttitfJ»"J^j^^^lagt(c limit do...  .001075 

Saog^'^S^iS^^^^^utofTxiptUTe do...       .154 

lLBd»cttonlii«r«a»«erriiFv     _'^^  1"  50  ftom  neck 

Po^tioa  *>^^.5^''^^ '  'I^f^oe.  resembles  that  of  B  Ti  I,  except  bright  lines  are  oblique  to  axia  of  speci- 

,S^a«„f  to^h-otlon. "-^  "A*".*.  ".1« 
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12-INCH   B.   L.    RIFLE,   NO.   !• 


No.  3890. 


Marks,  »T^? 

Diameter,  "Mi. 

Sectioual  area,  .25  square  incb. 

Gauged  length,  4'^ 


Applied  loads. 


Tot-.     P-'taX'" 


Pintndi. 
250 
1.250 
2.500 
5,000 
0,250 
7,500 
7.750 
8,000 
8, 2M 
8,500 
8,750 
9,000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
12,000 
12.500 
13.000 
13,500 
14,  (.00 
14,500 
16,000 
15,500 
16.000 
16,  500 
17. 000 
17,600 
18,000 
18,500 
19,  000 
10.500 
17,300 


Pound*. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,  000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52, 000 
54,000 
56.  000 
58,000 
60,000 
62,000 
64,000 
66,000 
6f<,0U0 
70,000 
72,  000 
74,000 
76.000 
78,000 


Elongation 
per  inch. 


Inch. 
0. 

.000075 
.000250 
.000550 
. 000750 
.000075 
.001000 
.001025 
.001050 

.ocnioo 

.001150 

.001200 

.001250 

.001300 

.001400 

.001525 

.0(1675 

.001775 

.001050 

.002275 

.002725 

.003675 

.005500 

.008125 

.011000 

.  013125 

.015775 

.018750 

.021875 

.025000 

. 028750 

.033250 

.0375 

.0437 

.0505 

.  0625 

.0750 

.1025 


elongation  I  ^«'^™»* 
per  lucb. 


bet. 


0. 

.000075 
.000175 

.  000:^00 

.000200 

.000225 

.000025 

. 000025 

.000050 

.000050 

. 00U050 

. 000050 

.000050 

.000050 

.000100 

.000125 

.  000150 

.000100 

.000175 

.  0C0H25 

.000460 

.000950 

.001825 

. 002025 

. 002875 

.  002125 

.002650 

. 002975 

.003125 

.003126 

.003750 

.004500 

. 004250 

.0062 

.0068 

.0120 

.0125 

.0275 


Inch. 
0. 
0. 


.  000050 


.000250 


SnccensiTe 

permaDent 

set. 


Jneh. 


.000050 


Remarks. 


Initial  load. 


Elastic  limit 


.000200 


Tensile  Rtrength. 
At  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponods..    78,000 

Elasticlimit  per  sqaare  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture inch..      .1525 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Ked action  in  diameter  at  point  of  rupture do...        .144 

Keduction  in  arpa  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture   ".35  from  neck 

Character  of  lirokcii  hurfo^'so resembles  that  of  B  Tt  O 

Elongation  ofinch  sections ".30*,  ".10.  ".00,  ".12 
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ISo.  3891. 
Varks    '2  R  T 

DiameUT,  .''504 

SectioDal  area,  .25  square  inch. 


Applied  loa^ls.  I 

Per  *^|aare  ,     per  inch. 


TatML 


ioi-h. 


Successive  I  Permanent '  ''^°o««'»»^'« 
eloTi;r;Hion  ''""  permanent 

per  inch.  set. 


Bemarks. 


1,  ImO 
5.  LKM 

25.  t  *0 
3«.»,  <.«-  O 
31,  «X'0 

3=>.  CKfO 

36,  <iOO 

37,  0»jO 

3i>.  OiTtO 

-#1,  0*J'J 
A2,  OUO 
-CTi,  <K  O 
4^4^  «»<*«> 
46,  OvMj 
4*i.  Cm  O 

52,  0«>0 

eo,  u*-»o 

©J,  OiJO 
64».  tKKJ 
'70.  Oi>0 

77.  I'-AI 


/ 


Jrtch. 

.  UO0125 

.  t>« '<»;$( K) 

.  0<i01i75 
.001025 
.  0<H075 

.  ooiiao 

.  001125 

.  CKUir>o 

.  001175 
.OO12.-.0 

.  oo  1 :5:)0 

.001425 

.  oo:i:<oo 

.  OOr>250 
.0*>«U75 
.  007:525 
.  O<.9r>50 
.  C»1*2'KM) 

.  o  1 4_'r>o 

.01t>>75 
.oii»:57.> 
.  O'jjroo 

.  O-OOOO 
.  0!.«»;w  5 
.  O33O00 

.  o:<M)4J0 

.  04Wr25 

.  o:>fio 

.0700 

.  o8:»o 

.1075 
.1G50 


Inch.. 
0. 

.0001 25 
.01)0175 
.  0it<i32o 
.0<.»0175 
.OOOl.M) 
. 00C025 
. 00OU5O 
.  00iK)5U 
.  00(H)25 
.  00(M)25 
. 000025 
. 000025 
. 000075 
.000100 
.  OOOU75 
.001K75 
.(»01!*50 
. 000925 
.001150 
.  002225 
.  002450 
.  002250 
.002625 
. 002500 
. 003225 
. 003400 
. 003376 
.001125 
.  004500 
. 005000 
.000625 
.  0ti5.375 
.0150 
.0150 
.  0225 
.0575 


Iivch. 


Inch, 


.000050 


.000050 


Initial  load. 


EImUo  limit. 


Tennile  strensth. 
At  time  of  rupture. 


General  summary, 

«.    -11    .♦^_,-^>,   ^er  »<ltiarft  inch  of  oriVinal  section ponnda..    77,120 

Xt'''?^*'A!^!f?fVr  rauari  inch  of  original  section do...    37.000 

EUnichiuitper  ^q"»  mpturr., inch..      .2200 

l'''^^ti^?^ri^ch"u«ier«tVain  at  elastic  hmit do.. ..001175 

Kf'il^TirdiSS^fer  at  point  of  rupture do...        .16i 

ffl;:SiSar^£»ft^_rrupt^^^ 

p«ttion  o    JVJ*  V^^„*  '»iirfncei  granular,  40  per  eent. ;  eilky,  00  per  cent.;  oi»ened  cracks  In  nurfaoe  of  stem 
Xtoftgatioi.  t.f  iut  h  neetioiiH lu    .U      .18    .13 


lU 


12 -INCH    B.    L.    RIFLE,    NO. 
No.  3892. 


Marks. 


12  UT 

Diameter,  ".501. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


J       ApplieU  loads. 

Per  squai  t^ 


Tot:a. 


Inch. 


Pounds. 
1,250 

2,  rm 

5,  l>0») 

6,  250 

7,  f)i'0 

7,  750 
8.000 

8,  250 
8,  500 

8,  T.-VO 
9,000 

9,  250 
0,500 
9,  7o0 

10,  000 

10,  500 

11,  000 

11.  500 

12.  000 
12.  600 

i:i,  000 
i:i.  500 

14   OtiO 

14.  500 

15. 1  00 

l.^.'.on 

IG,  iiOO 
IH.  .'.JH) 
17,  TOO 
17.  500 

15,  5u0 


Founds. 

1.000 
5, 0<)0 
10,  000 
20,  000 
25,  000 
itO.  000 
31,000 

32,  000 

33,  000 
34,000 

35,  OdO 

36,  000 

37,  000 
3H,  000 

39,  (too 

40,  Olio 
42. 100 

41,UiK) 

4n,  ('00 
4H,  ('iio 
50,  WO 
52.100 

54,  (!()0 
.50.  (H'O 

55.  fH'O 
Cti).  00') 
62.  or.U 

t;  1  0  0 

00,  (JIK) 
(N.  .  00 
To,  (!0J 


Elongation 
per  iucb. 


Inch. 
0. 

.000100 
.  0;>"275 
.Oi-iC.75 
.  000 7 .'-O 
.001075 
.001000 
.0iilu50 
.001175 
.OOKJOO 
.001775 
.  0112825 
.0o;{400 
.00U2o 
.Oi'''')00 
.OP"-. 75 

.  Oi'hiijo 

.0U.'>00 

.on.T.o 

.017125 

.  O-.OT.-.O 

.02rj".O 

.0L^<{75 

.0.^^:100 

.  o:i-500 

.011575 

.\l..UO 

.0..O0 

.07.-MJ 

.  looo 

.17.>0 


Sut'ce^sive 
elon;i.'ition 
piT  im-h. 


lucJi. 
0. 
.  000100 
. 000175 
. 000300 
.01)0175 
. 000225 
. 000u25 
.  000i50 
.000125 
.000125 
. 000475 
.001(150 
. 000575 
.001025 
.001075 
.001175 
. 002275 
.  0O2550 
. 002750 
. 002S75 
.  0li.}»;25 
.00.1500 
.001125 
.H0J(._'5 
.  005.5' .0 
.(ii:>0u75 
. 005425 
.0100 
.OI.'O 
.  0250 
.0750 


„^.f  permanent 

**^^'  set 


Inch. 


Inch. 


KemarkB. 


Blastio  limit 


I  Elastic  limit 


TeDBile  Atren^Hi. 
At  tlmo  of  rupture. 


(h-nvral  aiimmaj'y. 

Tenftile  Rl7f5nj;th  per  Hijiiaro  in«;1i  of  oriiiiiial  Kt-ctiou pounds..     70,000 

Klasti*'  limii  pt»r  h(|iiin.  iui-li  o\'  oii';iiial  scctiuu : do...     32,000 

Elou^jntiou  p<T  iiicii  iith'i' Mipruui     inch..      .2700 

Elonjiatitiw  pM-  inrh  Mitler  si r.Jn  i\\  I'lastir  limit ." do...  .001050 

Rwluction  in  dlami'tiT  :it  jioiiii  «»f  iiijituK-  do...        .144 

K«*«luction  in  aivu  aflfi  rujiuin',  pei  ceutiim  ofori.i^inul  .^octioii 44.6 

Position  of  rnptiiro ." P'.45  from  neck 

(JImractor  of  lnokni  NUifaio ailky  oblique;  lirij;lit  lines  paiallel  to  snrftce  of  flractaro 

Eluui-atiou  of  iucli  accLiouH ".18,  ".24,  ".43*,  ".23 


12-INCH   B.   L.   EIFLE,    NO.   1. 
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No.  797. 
JIfarks,  %^^ 

Diameter,  ''.798. 

SeetioDsil  area,  .50  square  ineb. 

Cxaag^ed  leDg^tli,  3'\ 


I       A-pt^Hed  ioada. 


Tmtml. 


j  Per  snaa 
/        inclL, 


Oompres- 
aion  per 

incn. 


SaocessiTe 
compres- 
sion per 
inch. 


Permanent 
set. 


SncceMire 

permanent 

set. 


Remarks. 


\ 


I'Z.  5<00 
17.  5«jO 

Id.  50M 
19,  5O0 

30.  5C»© 


5,  OOO 

lo,  coo 

J5.  ut*0 
20.  KMiO 
26.  0«M> 
30.  OUO 

36,  CMJO 

37,  OUO 

30,  OOO 

40,  00^3 

41,  0«X> 

*2,  OOO 
43.  IKiO 

44rc>oo 

45,  OOO 
69,  5GO 


Tnch. 
O. 

.OOOIOO 
.  OCK»:{00 

.  0007i3 
.  CK»0933 
,  0(I1133 
.  0O1333 
.001500 
.  0*I1733 
.  <MJ2467 
.  0«>4667 
.  €H>55O0 
.  006267 
.  007<>67 
,  0«tW)d7 


JncJL 
0. 

.000100 
.000200 
.0OUI33 

.000134 
.000166 
. 000200 
.000200 
.000200 
.000167 

.  ooo2:« 

.000734 
.002200 

.  oooh:« 

. 000767 

.ooofm 

. OOIOOO 

.oouaa 


Inch, 


Inch. 
0.  I  Initial  load. 


0. 

.000033 


.001J033    ;  Elastic  limit. 


003267  .  003234 


Ultimate  strenii^th. 


F^ed  by  triple  flexure. 
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12-lNCH   B.   L.    RIFLE,    KO.   !• 


No.  798. 

Marks,  ^^^ 

Length,  5'^ 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

'Compres- 
sion p«r 
iuct. 

Successive 

coinpros- 

sion  per 

inch. 

Pemiancnt 
set. 

Sucesslve 

]>crmauent 

set. 

Beniarks. 

TotaL 

Per  sqiiftre 
iucb. 

Poundt, 

500 

2,500 

5,000 

7,600 

10,000 

12,500 

16,000 

15,600 

16,000 

16.500 

17.000 

17,500 

18,000 

lasoo 

19,000 
19,600 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
34,270 

Poundt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
81.000 
82,000 
83,600 
84.000 
35,000 
86,000 
87.000 
88L000 
89.000 
40,000 
41.000 
42.000 
43,000 
44.UU0 
46. 000 
68,640 

Inch. 
0. 

.C00133 
.000267 
.000433 
.000.'W7 
.000738 
.000900 
.000983 
.000967 
.001000 
.001067 
.001167 
.001300 
.001533 
.  002000 
.002900 
.006000 
.005567 
.006467 
. 007467 
.  008700 
.000833 

Inch, 
0. 

.000133 
.  000134 
.000160 
.000134 
.000166 
.000107 
.000038 
.  000037 
.000033 
.000067 
.OUOIOO 
.000133 
.0^0233 
.000467 
.000000 
.002100 
.000567 
.000900 
. OOIOOO 
.001233 
.001133 

Inch, 
0. 

Inch. 
0. 

luiUalload. 
Elaatic  limit. 

Ultimate  siroogtb. 

0. 

0. 

.  000107 

.000167 

* 

.003000 

.003433 

.008233 

.004633 

Failed  by  triple  flexure. 


/ 
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No.  796. 


Jirju-ks,^^^^ 


BX,  I 

Letngthj  VJ'\ 

l>iameter,  l'M29. 
S^ctionskl  area,  1  sqnare  inch. 
Gsuged  ienartby  ICV'. 


J         JLpj^Uetd  loads. 

Comprefl. 

sionper 

inco. 

Successive 

coiupres- 

sion  per 

inch. 

Permanent 

Snooesaire 

pennaiient 

set. 

Semarka. 

1     TotjaO^ 

/  Per  sqnare 
/         incb. 

l.CKkO 

S.OOO 

lo,  cwo 

15wOOO 

25.0<M> 

*28,00O 

!».0(JO 

30,0uO 

31.  «lO 

32.  OOO 
33.000 
34.000 
35.000 
30.  OOO 
37,000 
38.C*0 
39.000 

:     40.0M} 
\    41,000 
42.000 
1    43.0U0 
\    44.000 
I    44,209 

/                1.  OOO 
1               5,  OOO 

lo,  OOO 

13,  OOO 
2U,  OOO 
25,  OOO 

28,  OOO 

29,  OOO 

30,  OOO 

31,  OOO 
32,000 
33,  OOO 
34.000 
3o.  OOO 

se,  OOO 

37.  OOO 
33,  OOO 
30.  OOO 

40.  OOO 

41,  OOO 
4^  OOO 

43,  OOO 

44.  OOO 
44,200 

Inch. 
0. 

.00011 
.00029 
.00045 
.00061 
.00080 
.OOOM 
.00003 
.00096 
.00101 
.00107 
.00112 
.00130 
00135 
.00151 
.00170 
.00101 
.00224 
.00271 
.  00321 
.00450 
.00550 
.00725 

Inch. 
0. 

.00011 
.00018 
.00016 
.00016 
.00019 
.00010 
.00003 
.00005 
.00003 
.00006 
.00005 
.00018 
.00005 
.00016 
.00019 
.00021 
.00033 
.00047 
.00050 
.00129 
.00100 
.00176 

Inch. 
0. 

Tneh. 
0. 

IiUtial  load. 
Slastio  limit 

0. 

.00003 

.00003 

.00022 

.00019 

.00142 

.00120 

Ultimate  atren^. 

failed  by  triple  flexure. 


.?^**^ 
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12-INCn    B.  L.  RIFLE,  NO.  1. 


No.  796. 
MArltn    12  RT 

Length,  \%". 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  lO''. 


Applied  loads.    . 

Coroprea- 

sion  per 

inch. 

Socceaaire 

corapreaaioD 

per  inch. 

Permanent 
set 

Sncc«aaive 

permanent 

set 

Kemarks. 

Total. 

Per  iiqnare 
inch. 

Toundi. 
1.000 
5.000 
10. 000 
15,000 
20  000 
25.000 
28,000 
29.000 
80,009 
81,000 
82,000 
83,000 
84,000 

w.ooo 

36.000 
37.<00 
38.  OW 
39,000 
40.000 
46.470 

TaunA*. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
82.000 
33,00u 
34,000 
35.000 
86. 000 
37,000 
88,000 
89.000 
40,090 
46,470 

Inth. 
0. 

.00011 
.00029 
.00044 
.00061 
.00080 
.00091 
.00093 
.00099 
.00102 
.00108 
.00111 
.00119 
.00128 
.00165 
.00201 
.00240 
.00300 
.00410 

Inch. 
0. 

.00011 
.00018 
.00015 
.00017 
.00019 
.00011 
.00002 
.00006 
.00003 
.00006 
.00003 
.00008 
.00(K)9 
.00037 
.00036 
.00039 
.00060 
.00.10 

Inch. 
0. 

Inch. 
0. 

InitialloacL 

ElMtie  limit 
Ultimate  atrengtii. 

0.   . 

.00002 

.00002 

.00017 

.00015 

.00271 

.00254 

Failed  by  triple  flexure. 


15-INCH   B.   L.   RIFLE,    NO.    L 
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No.  799. 

I>i3met>ei*,  ''.798. 

Sectional  area,  .50  square  inch. 

Gaoled  length,  3". 


^ppltc^d  loada. 


Toftai. 


5t-»J 
2,500 
5,€-aO 
7.DOO 

12.  5*.«0 

J6i,OC« 
17,  IM>«> 

lit  S'jO 
19,C«uO 


19,  fi<^ 
2D,  C'^^O 
2»i.  bf*0 
2LU00 

21,  50« 

22.  tK-O 

22,  51*0 

23,  OOO 
23.500 

24,  «iOO 
34w5t«0 
25,UO'> 
Si,  900 


ioc 


sqru 

3Ctl. 


1,  0*)0 
5.  OiiO 
lO.  €H»0 
15,  iHK) 
20,  CK>0 
25,  CN>0 

30.  0*»0 

31,  OttO 
3*2,  «K«0 

33,  OtK> 

34,  £K>0 

35,  OOO 

36,  CH»0 

37,  OiiO 
3»,  CiOO 


39.  OOO 

40.  OCkO 
4  I,  L^OO 

42,  CWH> 

43,  ooa 

♦4,  fh*0 
.4S,  OoO 

4e,  OOO 

-47,  OOO 
4S.  Olio 
49,  COO 

60,  o*:k> 
cs,  soo 


Comprea- 
aion. 


Iju:h, 

.00<?133 
.OU(J^(K) 

.  ooor.;«3 
.  c»o^j7ihj 

.  OOi'tXiO 

.  or.<,in3:{ 

.  (►•)09'J7 
.  001<'H3 
.O0I0«7 
.001100 

.ooIl.•i;^ 

,001133 

.wuoo 


.000967 
.0tK)H33 
.000633 
.  OOl)«i33 
.  0«  1(1500 
.  000500 
.  OO0KJ3 
.  OD10G7 
.  001467 
.  CM)l(Mi7 
.OOlXiS 
.  001867 


Sncre?«ive  permanent   ^"«^^«'«^i^P  | 


comprea 
sioD. 


Inch, 
0. 
.0'.)0I33 

.oot.i:u    I 
.(»ooi;:3 

.Of  "0133 

.0<HiU;7 
.  OOU.'OO 
.00(H'33 
.0<:ii»'34 

.0(M,(if;o 
.  ooovj;?-! 

.  0<Hi033 
.  (M)W33 
0. 
-.  000033 


-.000133 

— .oooi:a 

— . OOUJOO  I 

0.  1. 

-.000133  I. 

0.  i. 

. 000333  I 
.  0<>O-J34 

.00(»4(H)  I. 

.0O*)'J00  j. 

.04l(tU)0 

.  OUOU.'W 


Inch, 


I>ei  III. 
set. 


Inch. 


Kcmarks. 


Initial  loa<l. 


—.00^607     '  —  ,nO<Co7  ] 


4-.oooi;;3 


Klrt'^tir  limit;  flrfl.rfH 
(••iiivex  i.n  mi<T"Ui(  tt-r 
j-ide  of  Hpeciineii. 


I). Ml iM't ion  j»n»o<.-<*«Ur.ip« 


ritiinatf*  stronj;tb. 


Failed  by  triple  flexure. 
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12-[NCH   B.    L.    RIFLE,    NO.    1. 


No.  800. 


Length,  "5. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  S''. 


Applied  loft<l8. 

Coniprpfi. 

aiou  per 

inch. 

SuoceiislTe 

compres- 

aioD  per 

inch. 

Permanent 
aet. 

Sncceaaire 

perniaDoat 

set. 

Total. 

Per  square 
in  oh. 

Remarks. 

Found9. 
500 
2.600 
6,000 
7,600 
10,000 
12,600 
16,000 
15^500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20.000 
20.500 
21.000 
21,600 
22,000 
22.500 
35,480 

Poundt. 
1.000 
5,000 
10.000 
15.000 
20,000 
25.000 
80,000 
81,000 
82.000 
88,000 
84.000 
85. 000 
36,000 
87.000 
88.000 
89.000 
40.000 
41,000 
42.000 
43,000 
44,000 
4.5,000 
70.960 

Inch. 
0. 

.000100 
.000233 
.000400 
.000538 
.000738 
.000033 
.000967 
.001000 
.001083 
.001100 
.001200 
.001388 
.001500 
.OOlflOO 
.002533 
.003367 
.004000 
.001^33 
.  OiK}200 
.007333 
.008000 

Inch. 
0. 

.000100 
.000133 
. 000167 
.  U00183 
.000200 
.000200 
.000034 
.000038 
.000033 
.000067 
.000100 
.000183 
.000167 
.000300 
.000733 
.000834 
.000633 
.000933 
.001267 
.001133 
. 001267 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000033 

.000033 

Elastic  limit. 

.  000133 

.000100 

Ultimate  fitrcnjjth. 

"Vooisoo" 

"'.o'mhY' 

.006800 

.005300 

Failed  by  triple  flexure. 


<-        7 
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12-INCH   B.   L.   KIFLE,    NO.    1. 

Muzzle  end. 
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No.  3893. 

Sectional  area,  .25  sqaare  inch. 
Gauged  leogth,  4'\ 


'    TotaL 


Applied  loads. 


Z/'s.a"" 


p€sr  iiicli. 


1.250 
2.500 


J,  000 
5.000 
10,000 
20.000 
25,000 
30.000 
35,000 
36.000 
37.000 
38.  COO 
39.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49.000 
60.000 
52.  OOO 
54.  UOO 
56,000 
6S.  OOO 
OO,  OOO 
02,000 
«4.  OOO 
Oft,  OOO 
6&.OUO 
70,  OOO 
T!I,  O    O 
7A,0<M> 
70,  OOO 
7a,  OOO 
HO,  OOO 

wi,  OOO 

&4,  OOO 
HO.  OOO 
8H,000 
9U,  OOO 


O. 
. 000100 

.  oooirzs 
.oooeoo 

.  OOOT76 
.  0O0075 
.  CO  I  175 
.  001200 
.  OO I  .i50 
.  001275 
.  001300 
.  OOlSftO 
.  04»1.400 
.  001425 
.  001475 
.  OOI500 
.  OO  1 525 
.  00-20&0 
.  003500 
.  005200 
.  O0€(250 
.  003750 
.0418250 
.010125 
.012875 
.013750 
.015625 
.017500 
.019780 
.022375 
.024876 
.027425 
.031000 
.034000 
.038126 
.0425 
.0475 
.0525 
.0650 
.0750 
.0000 
.1325 


SncceMfve 

f.'ion|^tioii 

per  inch. 


Jneh. 
0. 

.000100 

.000176 
.000325 
.000175 
.000200 
.000200 
.000025 
.000025 
.OOOOoO 
.000025 
.000050 
.000050 
.000025 
.000050 
.00«)025 
.000025 
.001025 
.OU0950 
.001700 
.001050 
.000500 
.001500 
.001875 
.001750 
.001875 
.001876 
.001875 
.002250 


.002500 

.002550 

.003575 

.003000 

.004126 

.004375 

.0050 

.0030 

.0125 

.0100 

.0150 

.0425 


Permanent 
aet 


Inch. 
0. 
0. 


•Sucr.esalTe 

permanent 

s<>t. 


Jneh. 


Bemarka. 


Inltialload. 


Elastic  limit 


Tensile  strenfi^h. 
At  time  of  rupture. 


General  summary. 

»F.«.nA  Rtreneib  peit*  square  inch  of  original  aection ponndi..    00,000 

IvSScltoStpS  Square  inch  of  originaT section do        46,000 

Iw^ttSft  TOC  i»ot  altermptnre inch..     .1700 

l\^?lSSSiS  Sob  imder  strain  at  elasticlimit do...  .001525 

^S^^SLl\mMa^r  mtv^tot  mpUiTf^...  do...       ^114 

faction  io  area  after  rapture,  per  oentnm  of  original  section \'-^';r_  3«-* 

Poaitlonof  TuptTire.--.-- I'.WfYmnneck 

ri^nAterof  broken  aoxfiaee; silky,  oblique 

ZtoiIS!tt^of  toU  aaotlooa ".11,  ".13.  ^81%  '^.18 
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12-INCH  B.   L.   RIFLE,   NO.   1. 


No.  3894. 

Marks,  g^ Jo 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elonjration 
I>eruich. 

Succeaaive 
eloniEation 
per  iuoh. 

[Pennanent 

Sncceeaive 
set. 

Bemarka. 

Total. 

Per  aqnare 
inon. 

Poundt. 
260 
1,250 
2,600 
6,000 
7,600 
8,750 
10,000 
10,250 
10.  500 
10.760 
11,000 
11, 250 
11.500 
11,750 
12,000 
12,  -^60 
12,  500 
13,000 
13,500 
14.000 
14.600 
15,000 
•15,500 
16.000 
16,  500 
17,000 
17.500 
18,000 
18,500 
19, 000 
19, 500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.180 
18,900 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30.000 
36,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,  000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
88,720 

Inefi. 
0. 

.000100 
.000275 
.000575 
.000950 
.001100 
.001260 
.001275 
. 001325 
.001350 
.001425 
.001475 
.002260 
.002450 
.003700 
.004950 
.006000 
.007500 
.009125 
.011000 
.013125 
.0150U0 
.  017000 
.019375 
.  022250 
. 024025 
.028000 
. 031000 
. 034375 
.038375 
.  043000 
.0475 
.0525 
.0625 
.0775 
.0975 
.1360 

Inch, 
0. 

.000100 
.000175 
.  000300 
.000375 
.000150 
.000150 
.000l»25 
.000060 
.000025 
. 000076 
. 000050 
.000775 
.000200 
.0012i>0 
.001250 
.001050 
.001500 
.001625 
. 001875 
. 002125 
.001875 
.002000 
.002375 
. 002875 
.002375 
. 003375 
.003000 
.0033X5 
.  004000 
.  004625 
.0046 
.0050 
.0100 
.0150 
.0200 
.0375. 

Inch. 
0. 
0. 

Inch. 
0. 

luiUalload. 
ElaaUo  limit. 

Tensile  strenglh. 
At  time  of  ruptare. 

0. 
0. 
0. 
0. 

0. 



.......    ... 

General  summary. 

Tf'naile  KtreDgth  per  aqnare  inch  of  original  aection .....ponnda..    jP8,720 

KlaKtiolimit  per  naaare  inch  of  original  section do...    45,000 

Blonj^at ion  per  inch  after  rupture inch. .      .  1750 

£lnn|»atinn  per  inch  under  ntraln  at  elastic  limit do...  .001475 

Kodnction  in  diamet-er  at  point  of  rupture do...        .154 

Ki'duotion  in  area  after  rupture,  per  ceutum  of  original  flection 47.2 

PoRiiion  of  rupture j ".86  from  nock 

Charnctrrof  broken  surface silky 

£loogation  of  inch  sections ".08,  'Ml,  ".14,  ".Sf* 


/ 


12-INCH   B.    L-   BIFLE,   NO.  1. 
If  o.  3895. 
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UBT 


DJaweter^  *'.564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  lengthy  4f'. 


^pplie^d  loads. 


'Per  square 

inch. 


J.  OOO 

S,  €*€*0 

1  o,  o«xi 
1*0,  000 
30.  auo 
33,  000 

43.  OCO 
44^,  000 
49,  000 

4T,  000 
4B.  000 
49.  OUO 
50,000 
52,  C*0« 
54,  OCO 
54?,  000 
5H,  000 
60,  000 
©2,  <KiO 
64,  000 
©6,  000 
ea.000 
70,000 

T!a,  *>*>*> 

•J4,  OOO 
TO,  000 
78.  000 

BO,  iH>0 
J«^  000 
84,  <*<H> 
8«.  000 
88,  000 
88,4AK> 


SloD^ation 
per  inch. 


Snccessiye 
eloD^tion 
per  inch. 


Inch, 


.001954) 

.  0O<J70O 

.000825 

.001325 

.001500 

.001875 

.002525 

.001550 

.002050 

.0021)25 

.  0O2:t75 

.002950 

.  0<i2S25 

.003225 

.004(XM) 

.0C4O0O 

.  0U3750 

.000250 

.0075 

.0100 

.0125 

.0250 

.0226 


Permaiieiii 


Inch. 


Succosnlve 

permanent 

set. 


Inch. 


Remarka. 


Initial  load. 


EImUo  limit 


Tenaile  utrenfrth. 
At  time  of  fracture. 


General  summary, 

»      M    ^♦....^a-tfc -oer  »<li»»«J*'ch  of  original  section pounds..  8«,400 

Jf^^Jf  i1™T?Sr  K^ciarl  inch  of  original  section do  ..  40.000 

l^^iitili  ^ineWrter  roptiire inch..  0.1725 

EW«iif«tw>n  per  ini  n         ^^^  atValn  at  elaatlc  limit do...  .00ir,25 

^^9^^}^^JS^l>^^t^^^tvo\ntofTui>XyiV& do...  .124 

lSr/tlSriSai22^^tSri^ptnre.pvUutum  of  original  sectl^^ 39.2 
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12-INCH   B.  L.  RIFLE,  NO.  1. 


No.  3896. 

Marks,  g?/i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 


ElonfTfttion 
per  inch. 


StlCOOAftiTO 

elongation 
per  inch. 


Permanent 
aet. 


Sncceasive 

I»enuanent 

set 


BemmrlEa. 


Pound*. 

PouniM, 

250 

1,000 

1,250 

6,000 

2,500 

10,000 

6,000 

20,000 

7,500 

30.000 

8,750 

3.5. 000 

10. 000 

40, 000 

10, 250 

41,000 

10.500 

42,000 

10,  750 

43,000 

11,000 

44,000 

11,250 

4.5,000 

11,500 

46,000 

11,750 

47.000 

12,000 

48,000 

12,260 

49, 000 

12, 5tK) 

60,000 

12. 750 

61, 000 

13,000 

62,  0(»0 

13,250 

63.000 

13.500 

54,0u0 

14,000 

66,000 

14,500 

68,000 

15,000 

60,000 

15.500 

62,000 

16. 000 

64,000 

l«.60O 

60,000 

17,000 

08,  000 

17.600 

70,000 

18,000 

72,000 

1»,500 

74.000 

19.000 

76.000 

10,500 

78.000 

20,000 

80,000 

20.500 

82.000 

21,000 

84,000 

21.500 

86,000 

22,000 

88,000 

22,500 

00.000 

23,000 

92,000 

Inch. 
0. 

.000075 
.000276 
.000576 
.000925 
.001075 
.001275 
.001300 
.001325 
.000376 
.  001400 
.001450 
.001500 
.  001576 
.001600 
.006250 
.005625 
.006225 
.006975 
.007500 
.  0084.50 
.  0102.50 
.012(»00 
.013925 
.015625 
.017926 
.020000 
.022500 
.025000 
.027500 
.030500 


.037626 

.041600 

.0476 

.0500 

.0675 

.0700 

.0875 

.1250 


Inch. 
0. 

. 000075 
.  000200 
.000300 
.000350 
.000150 
.000200 
.000025 
.000025 
.000050 
.000026 
.000060 
.000050 
.000075 
.  0U0025 
.003650 
.000375 
.000600 
.000750 
.000626 
.000950 
.  0018U0 
.  0017.50 
.001925 
.001700 
.002300 
.002075 
.002500 
.002500 
.002500 
.003000 
.008450 
.003675 
.  003875 
.0060 
.0025 
.0075 
.0125 
.0175 
.0375 


Inch, 
0. 
0. 


Inch, 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  sufMnary, 

Tensile  strength  per  square  incb of  original  section pounds..    93,000 

Elastic  limit  per  sanare  inch  of  original  section do...    48,000 

Elongation  per  inch  after  mptiire inch..      .1625 

Elongation  per  ioch  under  strain  at  elastic  limit .do...  .001600 

Kedm tion  In  dtamet4>r  atpointof  rapturo .....do...       .084 

Kednction  in  area  after  rnpture,  per  centum  of  original  section  ..' 27.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  60  per  cent.;  silky  oblique,  40  per  cent 

Elongation  of  inch  sections ".12,  "il,  ".16,  ".32* 


i 


12-INCH   B.    L.    RIFLE,    NO.   1. 
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No.  3897. 


Jfarks,  ^11 

Diameter,  ''.564. 

Actional  area,  »25  square  inch. 

Gauged  length,  ^'\ 


A^pplied  loads. 


ToiaL 


,  Per  aouazTD 
iocn. 


JPounds. 
1,000 

s^ooo 

10,000 
20,000 

ao.ooo 

30,000 
40,000 
41,000 

421000 

43,000 

44,009 

45,  0i)O 
46,000 
47,000 
48,()M> 
40.(X>O 
50,000 
62,000 
HOOO 
56.00O 

5a,ooo 

60.000 

e2,oeo 

64.  OOO 

66.000 

68.000 

70,000 

72.  OOO 

74,000 

7B,  OUO 

78,000 
80.  OOO 
82,000 
84,  OOO 
HH,  OOO 
J4**,  0*lO 
90,000 


f  JSIoDsmtfon 
per  lach. 


O. 
.OOOIOO 
.  0003t>0 
.  00002-5 

-  ooosr75 

.  0OI350 
.  0013T5 
.  OOI'^OO 

.  C»OI47S 
.  OOlJ^OO 
.  001&50 
•  002125 
.0O3T50 
.  004d75 
.  00,3950 
.  0OT50O 
.  OOd2dO 

.  oiaooo 

, 0X202S 
.  OX-^STS 
.  01€50oO 

.  oxatiso 

.  02ie25 
.O24S4J0 
0*2^025 
.  030375 
.  033650 
.  03*7© 
.  042S 

.  OS25 

.  O6C>0 
.07  25 
.  0900 

.a3oo 


elongation  ^^rmtaitni 
per  iiicb.     *®** 


Inch, 
0. 
.000100 
.000200 
.  00032.5 
.  O0U350 
.001J150 
.  000.'25 
.000025 
.  0Wt<)25 
.  000.125 
.  OOOOrjO 
.  000025 
.000050 
.000550 
.001625 
. 001125 
.001075 
.001550 
.001750 
.001750 
.001025 
.001050 
.002075 
.002300 
.002375 
.002876 
.002525 
.003350 
.003275 
.003850 
.0050 
.  0050 
.0050 
.0075 
.0125 
.0175 
.0400 


Inch. 


.000050 


Sncce«Blve 
ptrra:incot 


Inch. 


.000050 


Bemarkft. 


IniUalload. 


Elastic  limit. 


Toiiflile  strength. 
At  time  of  fracture. 


General  summary, 

v'^'^r^JliS^imet^^at  point  of  mptnre do...        .m 

K't^l"  ^»2S 'inTptur,.  perce»ta»  of  original  ..ction 3«  . 

B^^!iu  of  lilch  wMTtion- ".18.  ".».-.  ".J3.  "I 
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12-INCH   B.   L.   EIFLE,    NO.   1. 


Ifo.  3898 

Marks,  ^^J^ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4''. 


Applied  loads. 

E]onf!:atioo 
per  liioh. 

SnccefMlTe 
e1onj(ation 
per  Inch. 

Permanent 
set. 

Soooeaaive 

permaaeDt 

set. 

Remarks. 

TotAl. 

Per  Muare 
inoh. 

Poundt. 
250 
1.260 
2,500 
5,000 
7,600 
8.750 
10,000 
10, 250 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12,500 
13,000 
13,  500 
14.000 
14,500 
15, 000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,  000 
18,500 
19.000 
19,500 
20,000 
20,600 
21,000 
21.500 
22, 000 
22,500 
22,980 
22, 100 

Poundt. 
1.000 
6,000 
10,000 
20,000 
80,000 
35,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47.000 
48.000 
40,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
•  68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84.000 
86,000 
88.000 
90.000 
01,  920 

Inch. 
0. 

.000125 
.000325 
.000650 
.001000 
.001175 
.001425 
.001450 
.001475 
.001500 
. 001625 
.001550 
.001600 
.001650 
.002860 

.  004375 
.006225 
.007625 

.  ooor^oo 

.010350 

.012676 

.014125 

.016300 

.018400 

.020760 

.023550 

.026000 

. 028375 

.032000 

.0350 

.0400 

.0425 

.0475 

.0525 

.0625 

.0750 

.1000 

Inch. 
0. 

.000126 
.000200 
.000325 
.000350 
.  000175 
.000250 
.000025 
.000025 
.000025 
.000025 
.000025 
. 000050 
.  000030 
.000200 
.000400 
.  001125 
. 001850 
.001400 
.001875 

.oooaso 

.002325 

.001450 

.002176 

.002100 

.002350 

.002800 

.  002450 

.  002375 

.003626 

.OO.'IO 

.0050 

.0026 

.0050 

.0050 

.0100 

.0125 

.0250 

Inch. 
0. 
0. 

Inch. 
.0 

Initial  load. 
Elastio  limit. 

Teneile  etfenffth. 
At  time  of  rapture. 

0. 

.000025 
.000050 
.000050 

■'V666625"' 
.000025 
0. 

.007300 

.007250 

.  010.^50 

.002960 

General  immmary* 


Tensile  strength  per  square  inch  of  oriisinal  section pounds. 

BlaitUc  limft  per  so u Are  inch  of  original  section do . . 

Elongation  per  inch  after  rupture...  inoh... 

BlouKation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  ruptuie .do.. 

Reduction  in  area  after  rupture,  i>erooQtum  of  original  section 

Position  of  rupture "60fh>mueck 

Ctiaracterof  Dn>ken  snrfaee granular,  40  per  cent.  ;  silkyoblique,  60  per  cent 

Elongation  of  inch  seotiona.... ",2^\"M,».01,"M 


01,920 

47,000 

.1125 

.001650 

.084 

27.6 


r 


12'1NCH   B.  L.   RIFLE,    NO.   !• 
Ko.  801. 
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jrarfcs,"'^^ 


Lengtb,  &', 

Sectional  area,  .50  sqaare  inch. 
Gacj^ed  length.^  3''. 


A.pp}ir^  UukdA. 


I'er  »qa*re 
In  ell. 


1.  CM»0 

5,  ooo 

lO,  tXKI 
15,  OOl> 

as,  GOO 

41,  iM>0 
42,0*>0 

4A,  ooo 

*o,  OOO 

♦e.ociO 

♦7,  UOO 
*«,  CKjO 

50,  OOO 

51,  0»»0 
5-^.  OOO 

63,  O^J 
5-1,  tmo 
55.  OOO 

5e.ooo 

82,  <»oO 


Comprefl- 
aion  per 

Inch. 


Jnch, 

.000100 
.000233 
.  OWMOO 
.  0<iU533 
.  O*)O700 
.  000933 
.OOIUK) 
.OOl3<)7 
.CO  1333 
.  Qui 367 
.0O1267 
.001433 
.OOI467 

.  iK)i:>oo 

.O0i.vJ3 

.  OO-JS^H) 
.  OO4000 
.  OU4C67 
.  Oii5()33 
.005667 
.006267 
,  006733 
.  0U7400 
.007833 


Saoceftsire 

oompreft- 

•ion  p«r 

incn. 


Inch. 
Ol 

.000100 
.000133 
.000167 
.000133 
.000167 
. 000233 
.000167 
.090167 
.  0<)OOG6 
.000034 
0. 

.ooffoee 

.  00003-1 
.  000033 
.  OOitO  {3 
.00 1 -'67 
.001700 
.000107 
.  000366 
.000634 
.OOOCOO 
. 000466 
.000667 
.000433 


Permanent  fZ^^'^ll^'i 
„^^  permanent 

*^^^       I        eet. 


Rpmarks. 


Inch.      I       Inch. 
0.  ,    0.  Initial  1 


. 0U0067 


.00O0G7 


ElMtio  limit 


intimate  strength. 


Tailed  by  triple  flexure. 
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12-INClI   B.   L.   BIFLE,    NO.  1. 


IJo.  802. 

Jiiarks,  ii:  Tg  o 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 

Gauged  length,  3^'. 


Applied  loftds. 

Compres* 

aion  per 

inch. 

Successive 

cotnpres- 

sion  per 

iiich. 

FermsDent 
set 

Snocessive 

permanent 

set. 

Bemarks. 

TotftL 

Peruuare 
inch. 

Poundt, 
500 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
28,000 
23,500 
24.000 
24.500 
26,000 
25.500 
26,000 
26.500 
27,000 
42,410 

Poundi, 
1,000 
5,000 
10.000 
15,000 
20.000 
26,000 
30,000 
85,000 
40,000 
41.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47, 000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
64.000 
84.820 

Inch. 
0. 

.000188 
.000267 
.000400 
.000567 
.000738 
.000900 
.001067 
.001233 
.001267 
.001333 
.001367 
.001400 
.001467 
.001588 
.001600 
.001667 
.001767 
.001067 
.004300 
.005588 
.006600 
.007388 

Inch. 
0. 

.000138 
.000134 
.000133 
. 000167 
.000166 
.  000167 
.000167 
.000166 
.000034 
.  00UO66 
.000034 
.000033 
.000067 
.000066 
.000067 
.000067 
.000100 
.000200 
.002333 
.001233 
.001067 
.000733 

Inch. 
0. 

Inch. 
0. 

InitUlload. 

Elastic  limit. 
UltimAte  strength. 

0. 

0. 

0. 



Failed  by  triple  flexure* 


12-INCH    B.    L.    RIFLE,   NO.   1. 
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Harks,  f^«,T 

Leagtb,  3'\60. 

Di»iueter,  ''.708. 

SeetiODal  are^,  .50  square  inch. 

Gauged  lengthy  3'\ 


No.  803, 


Applied  loads. 


ToUL 


1,000 

10,000 
15,OuO 

:;o,  w-jo 

2>.  t*»»0 

30.  o*^y 

35,  OOO 

40.  OOO 

41,  0<>0 
4:2,  OOO 
43.  OUO 

45,  OOO 
4«,000 
47,  OOO 
4a,  OOO 

49.  OOO 

50,  0*iO 
91.  160 


Compre»- 
sion  per 


O. 

.000100 
.  OOCr233 
.  OU0376 
.000500 

,  oi'ooe? 

.  0OOO33 
.<¥>1067 
.0O1233 
.CO  1233 
.001267 
,001300 
.001333 
.0O*J<S«7 
.003400 
.  004«':i3 
.004633 
.  OO5.3i>0 
.005900 


Soci'eMive 
compreH- 
aiou  p«r 

IDCQ. 


I'nch. 

0. 

.000100 
.000133 
.000134 
.000133 
.000170 
.000266 
.000134 
.000106 

0. 

.000034 
.000033 
. 001033 
.  000534 
.000533 
.0004^ 
.0(K)600 
.  00(H$fi7 
.000600 


Permanent 
eet. 


Inch. 


SiicoensiTe 

permanentr 

sel. 


Inch. 


Semarks. 


InitialloML 


Elastictimit. 


Ultimmte  aireoKth. 


Tailed  by  doul>le  flexure. 
H.  Ex.  1G5 9 
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12-INCH    B.    L.    BIFLE,    NO.    1. 
SPECIMEIf  8  FROM  JACKET. 
Bbas  End. 
Ifo.  3903. 


Mark8/|^;{ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

! 

ElODfEation 
];>eriiich. 

Saoofwive 

Permanent 
set. 

SuoceMive 

permanent 

seU 

Total. 

Per  Boaare 
inch. 

eloDgalion 
per  inch. 

Bemarks. 

Pounds. 
250 
1.260 
2,500 
6.000 
7,600 
8,750 
9.500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 250 
11,500 
12,000 
12,500 
13,  000 
13,500 
14, 000 
14,500 
15,000 
16.600 
16.000 
10.600 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,290 

Pounds. 
1.000 
6,000 
10,000 
20.000 
80,000 
36.000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
48.000 
60,000 
62.000 
64,000 
66,000 
.58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,160 

Inch, 
0. 

.000100 
.000276 
.000650 
.000926 
.001050 
.001125 
.001175 
.002250 
.002476 
.002676 
.003000 
.00:U25 
.004000 
.004900 
.000425 
.008275 
.  010300 
.012260 
.014450 
.016626 
.0189-26 
.021500 
.024125 
.  027500 
.030500 
.0340tA) 
.088500 
.043000 
.0500 
.0537 
.0650 
.0750 
.0976 
•    .1450 

Jneh, 
0. 
.000100 
.000176 
.000275 
.000376 
.000126 
.000076 

.  oooo:.o 

.  001075 

.000226 

.(H)0200 

.000325 

.000425 

.  000575 

.000900 

.  001525 

.  001850 

.002025 

.001950 

.002200 

.002175 

.002300 

. 002675 

.902625 

.003375 

.  003000 

.003500 

.004500 

.004500 

.0070 

.0037 

.0113 

.0100 

.0225 

.0476 

Inch. 
0. 

o: 

Inch. 
0. 

IniUalload. 
ElasUo  limit. 

Tensile  strength. 

0. 

.000825 

.000825 

.001250 

.000425 



General  summary, 

Teneile  strength  per  square  inch  of  original  section pounds..    86,100 

Elastic  limit  per  ftquare inch  of  original  section do...    89,000 

Elongation  ];>er  iuuli  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001176 

Beduction  in  diameter  at  point  of  mprure do...       .084 

Bednction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture I'MOfVomneck 

Character  of  broken  iturfaoe sUky,  40  per  cent.;  granular,  60  per  cent;  opened  cracks  in  surface  of 

stem  in  vi  Inity  of  fractnro. 
Elongation  ol  inch  secUunB ".19*,  ".24*,  ".16,  ".14 


HEx..  ./^^ 51  2 


; 


12-IIICH   B.   L.    RIFLE,    NO.   1. 
No.  3904. 
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tS^ct/ausLl  area,  .25  square  inch. 


jkpjplM^^  kvkttn 


T<>tMl. 


I  I*9tt1%4lM, 


7 


f  Sloxigation 
'     p4»r  iiicb, 


5,  OOO 
JO.  OOO 
20,  OOO 
30.  OOO 
3.5,  OOO 
<40,  OOO 

42.  OOO 

43.  OOO 
44.000 
45,  GOO 
4«,  OOO 

47,  OOO 

48,  OOO 

49,  0->0 

50,  OOO 

51,  OOO 
52;  OOO 
63,  OOO 
M,  €>00 
55,  OOO 
5fi.  OOO 
5«.  OOO 
60,  OOO 
«2,000 

e4.  o*>o 

60,  OOO 

eK,  OOO 

70,  OOO 
72,000 
T4,  OOO 
76,000 
78,000 
80.  <H>0 
82,000 

86,000 
«»,000 
00,000 
•2,000 
»4.0€»0 

9H.OOO 


.00O175 
.000350 
.OOO6.>0 

.ociooo 

.001175 

.001375 

.001400 

.OOI425 

. €N>]475 

.001550 

.  001600 

.0O1825 

.  O01675 

.001700 

.  001800 

.  OOI876 

.  O0212S 

.  003025 

.  OO4025 

.  005500 

.  OO«SJ50 

.  OO7^O0 

.000250 

.011000 

.012750 

.014600 

.016:^75 

.018250 

.  020250 

.022500 

.O2S000 

.027000 

.029760 

.033000 

.030000 

.040000 

.0450 

.0500 

.€>650 

.0050 

.0750 

.0950 

.  1275 


SoccoKsive 

elon>!atiim 
p«r  iucb. 


Inch, 
0. 

.000175 
.000175 
.000300 
.000350 
.000175 
.000200 
.000025 
.000025 
.OOOitSO 
.000075 
.000050 
.000025 
.000050 
. 0UOO25 
.000100 
.000075 
.000250 
.001500 
.001000 
.000875 
.000750 
.001550 
.001450 
.001750 
.001750 
.001750 
.001775 
.001975 
.002000 
.002250 
.002500 
.002000 
.002750 
.0032.50 
.003<00 
. O040U0 
.0050 
.0050 
.0050 
.0100 
.0100 
.0200 
.0325 


Pemnaneiit 
sot. 


Inch, 
0. 
0. 


.000050 


Saccemiivo 
penuanent 


/ncA. 


Kemarks. 


loitULl  lOBd. 


ElasUo  limit. 


Tensile  sireDgth. 


General  summary. 


_..    ,w»«>  acia»re  ioeh  of  origioftl  section poands..    98,840 

T«os«le  •treogwi  pw  WM  ^    ^|,  of  originalsection do...    40,000 

EtaillcttmitP^y^^l^^J^inipttire  - • inch..      .1000 

Klc«gaU«mp«'M»^g»^^r  strain  at  elastic  limit : do...  .C01700 

Yk^nwP^xiionkV^rln^^  .^^^(^j^^u^ ^^,  ^^         0^4 

Reduction  in  •ro»J«t««'_W««^F « 1".  TO  from  neck 

FiMition  •>*  V*J?-LKr«'Mrf»ce Rranular;  dull  silky  baud  oxtendinz  from  circamference  to  center 

S*J».55?lf^^i2oir^"o»« '.11,  '.14.  ".28%  ".11 
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12-INCH    B.    L.    BIITLE^   NO.   1. 


No.  3905. 
Marks,  ^^R'i 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

SoooessiTe 
elonfration 
per  inch. 

Permanent 
sot. 

Suooessive 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

Voundt. 

250 

1.250 

2,500 

5,000 

7,500 

8.750 

9,000 

9,250 

9,500 

9;  750 

10.000 

10. 250 

10.500 

10,750 

11,000 

11.600 

12,000 

12,500 

18,000 

13,500 

14. 000 

14,500 

15,000 

16,500 

16,000 

10,500 

17,000 

17,500 

18,000 

18.600 

19,000 

10,500 

20,000 

20,500 

2U,640 

round: 
1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
50,000 
68.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72, 000 
74.000 
76, 000 
78,000 
80,000 
82,000 
82,660 

Inch. 
0. 

.000100 
.000.100 
.000600 
.001000 
.001225 
.001325 
.01)1400 
.001550 
.001775 
.002325 
.002825 
.003775 
.004250 
. 005125 
.0067.'50 
.008625 
.010500 
.  012500 
.014760 
.016875 
.018500 
.022250 
.025000 
.028126 
.031750 
.035500 
.  040000 
.0450 
.0500 
.0575 
.0700 
.0800 
.0050 
.1500 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000225 
.000100 
.000075 
.000150 
.000225 
.000550 
.000500 
.000950 
.000475 
. 000875 
.001625 
.001876 
.001875 
.002000 
.002250 
.002126 
.  002625 
.  002750 
. 002750 
.003125 
.003625 
.003750 
.004500 
.0050 
.0050 
.0075 
.0125 
.0100 
.0150 
.0550 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000050 

.000050 

Elastic  limiL 

Tensile  strength. 

.002300 

.002250 

General  aummary. 

Tensile  stren^rUi  per  square  inch  of  ori^nal  section poonds..    82,560 

Elastic  limit  per  souareinch  of  original  section do...    35,000 

Elongation  per  inch  after  rapture inch..      .1650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001225 

Beduction  in  diameter  at  point  of  rupture do...       .084 

Reduction  in  area  after  rapture,  per  centum  of  original  section 27.6 

Position  of  rapture 2".  15  ftom  nock 

Chai-actcr  of  broken  snrface granular,  60  per  cent ;  dull  silky.  60  per  cent 

Eloiigaliouof  inch  sections ".12,  ".26*, ":  16.  ".12 


12-INCH   B.  L.   BIFLE,   NO.   1. 
No.  90*. 
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Marfes, 


UK  J- 

Sectional  area,  .50  sqaare  inch. 
Gauged  len^tli,  3'^ 


Applied  fcmds. 

Conpres- 

aioDper 

ineh. 

SnecetaiTe 
oompres- 

Permftnent 

Sacc«MfT« 

pemianent 

set 

BemarkB. 

ToCaL 

PtarsqoATe 
incb. 

\  Poim4#. 
600 
1.500 

5,000 

7,500 

10.000 

1X500 

15,000 

17,500 

I».000 

i,oi»o 

.    *.  ooo 

10,OOO 
1S.0OO 
20.000 

2&,aoo 

30.000 
35.  <Kn> 

saooo 

Inch, 
O. 

.000167 
.000800 
.000500 
.000633 
.000800 
.000033 
.001100 

.ooiao 

.001233 
.001300 
.OOI333 
.001367 
.001400 
.001433 
.001600 
.001888 
.002867 
.006107 
.006000 
.000733 

Ineh. 
0. 

.000167 
.000133 
.000200 
.000133 
.000167 
.000133 
.000107 
.000100 
.000033 
.000007 
.000033 
.000034 
.000033 
.000033 
.000167 
.000233 
.001134 
.002200 
.000833 
.000738 

hush. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

0. 

9A   ^Mk                   'AA   AAA 

0. 

2J0,  WW 

».5oe 

2 J,  too 
21,500 

»,ooo 

41.  OOO 
42,000 
43,000 
44.(M>0 
45.0«}O 
4«.000 
47,  OOO 
48,000 
49^000 
90,000 
T9.820 

22,  500 
23.000 
23,500 



Ultimate  strength. 

24.  (MW 
94.500 
25,000 

aa^tio 

Failed  by  triple  flexure. 


134 


12-INCH   B.   L.   RIFLE,   NO.   1. 


No.  805. 

Marks,  i«?,? 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3". 


Applied  loadB. 

Comprea- 

sioD  per 

Inoh. 

SnoceRsive 

oompre«- 

Bion  per 

inch. 

Permanent 
set. 

Snccesaive 

pei-nianent 

set. 

Bemarka. 

ToUL 

Per  square 
inch. 

PoundM. 
500 
2.500 
6,000 
7.500 
10,000 
12,500 
15^000 
17,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
26.000 
2r.,  500 
26,000 
26.600 
27.000 
27.500 
28,000 
28,500 
29,000 
46,100 

Poundg. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
86,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44.000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61.000 
62.000 
53, 000 
64,000 
66,000 
66.000 
67.000 
68.000 
93,200 

Inch. 
0. 

.000183 
.000300 
.000467 
.000633 
.000767 
.000933 
.001100 
.001200 
.001233 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001567 
.001667 
.  001767 
.001933 
.002200 
.002433 
. 002767 
.003100 
.003333 
.004067 
.004567 
.005133 
.005000 

Inch.  ' 
0. 

.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000100 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000OG7 
.000100 
.000100 
.000106 
.000267 
.000233 
.00033i 
.000333 
.000233 
.000734 
.000600 
.000566 
.000707 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

0. 

0. 



Failed  by  triple  flexure. 


F 


12-INCH   B.   L.   RIFLE,    NO.  1. 
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No.  806. 

Length,  5'\ 

jyi^meter,  ^^79S. 
SeetionaZ  area,  .50  square  inch. 
Gaoled  ien^h,  3^'. 


applied  loadA. 


Per*  «i4^afl 


1.  ooo 

5.  OOO 

JO.  OUO 

35.  i>00 

2,5,  OOO 
30,  OOO 
3i>,  OOO 
38.  OOO 
33^,  OOO 
40,  OOO 
.#1,  OOO 

42,  OOO 

43,  OOO 

44,  OOO 
4&.  OUO 
46.  OOO 
4T.  OOO 
4H,  OOO 
49,  OOO 
-»0,  OOO 
TS,  3<00 


I    Corapren- 
sion  per 
incii. 


;  Suoceacire ' 

OODiprOB- 

sionper 
infill 


Jneh, 
O. 

.000100 
.  000  J33 
.0Ou4<i0 
.OOOj33 
.000700 
.0OOH07 
.001033 
.OOLIOO 
.OOII33 
.  001133 
.001300 
.001833 
.OOi333 
.002807 
.O03667 
.004207 
.006133 
.000233 
.006833 
.007007 


Inch. 

.000100 
.000133 
.OO-JIOT 
.  000133 
.000107 
.000167 
.oooieio 
.  00i>067 
.0OCO33 
0. 

.000167 
. 000533 
.000500 
.  000:>34 
.OOOSOO 
.OOOGOO 
.000860 
.001100 
.  000()00 
.000^4 


Permanent  Sii.cMive 


Inch, 


Inch. 


BemArka. 


Initial  load. 


—.000167 


—.000167       Elastic  limit 


Ultimate  Btreni^th. 


Failed  l^y  triple  flexure. 
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12 -INCH   B.  L.  EIFLE,    NO.  1. 


Marks,  ^||/ 

LeDgth,  &'. 

Diameter,  ".798. 

Sectional  area,  .50  Hqaare  incb. 

Grauged  length,  3'^ 


No.  807. 


Applied  loads. 

Compres- 
sion per 
inch. 

Sacessive 
compres- 
sion per 
inch. 

Perm  nn  ah  1 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

^®™?°®"^,  permanent 
*®^               set. 

PoufuUt 
500 
9,500 
5,000 
7,600 
10,000 
12,500 
15.000 
17,500 
19,000 
19.500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,500 
23,OUO 
23,500 
24,000 
84.500 
25,000 
39,470 

Pwnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
38,000 
39,000 
40,000 
41,000 
42.  OUO 
48,000 
44,000 
45.000 
46,000 
47.000 
48.000 
40.000 
50,000 
78,940 

Inch, 
0. 

.000100 
.000238 
.000400 
.000533 
.000700 
.000900 
.001038 
.001183 
.001167 
.001167 
.001533 
.001867 
.002900 
.002967 
.003500 
.004067 
.004000 
.005433 
.006267 
.007267 

Inch, 
0. 

.000100 
.000133 
.000167 
.000183 
.000167 
.000200 
.000133 
.000100 
.000034 

a 

.000366 
.000334 
.000433 
.000667 
.000533 
.000567 
.000833 
.000533 
.000834 
.001000 

Inch.             Inch. 
0.                   0. 

iDitialload. 
Elastic  limit 

Ultimate  strength. 

1 

0. 



0. 



Failed  by  triple  flexure. 


^^.  / 
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12-INCH   B.   L.  RIFLE,    NO.  1. 


Fbont  End. 
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ISO.  3906. 


Diameter^  ''.564. 

Sectional  area^  .25  square  inch. 


Applied  lot^  la. 


ToJaL 


iocli. 


S,  OOO 

JO,  €POO 

20.  OOO 
SO,  OOO 
35,  OOO 
40,  ot>o 
43.  OOO 
43.  OOO 

4S.  OOO 
46»00O 

47.  OOO 

48.  OOO 

49.  OOO 

50.  OOO 

51.  OOO 
B2.  OOO 

53,  0«30 

54.  OOO 
56    OOO 
5«,  OOO 
GO,  OCpO 
C2,  OOO 
04,000 
©«,  OOO 
fiS,  OOO 
•70.  OOO 
72,  OOO 
-74,  OOO 

7e,  OOO 

•78,000 
80,  OOO 
»2,  OOO 
84,  OOO 
80.  OOO 
JW^OOO 
OO,  OOO 
92.  OOO 
04,  OOO 
OG.  OOO 
08.  OOO 
99,040 


J 

Sl««i)  Ration 
per  inch. 

SaoceMive 
eloDfraiion 
per  inch. 

Jneh. 

Inch. 

Ol 

0. 

.000150 

.000150 

.000375 

.000225 

.000700 

.000825 

.001000 

.000300 

.OO1S00 

.0(10200 

.001425 

.000225 

.001460 

.000025 

.00147S 

.000025 

.001500 

.000026 

.001550 

.000050 

.001600 

.000050 

.001026 

.000025 

.Ot)lfl75 

.000050 

.O01725 

.000050    ' 

.001850 

.000125 

.002100 

.000  .'50 

.00*2500 

.000400 

.003150 

.000050 

.003925 

.000776 

.005000 

.001075 

.OOOSOO 

.001600 

.008025 

.001525 

.009800 

.001775 

.OU500 

.001700 

.  013375 

.001875 

.015000 

.001025 

.01«fi75 

.001875 

.018700 

,fmS25 

.021000 

.002300 

.022760 

.001750 

.025000 

.002250 

.027500 

.002500 

.030500 

.003000 

.033500 

.003000 

.037000 

.003500 

.041000 

.001000 

.045000 

.004000 

.0600 

.0050 

.0550 

.0050 

.0675 

.0125 

.0800 

.0125 

.1175 

.0375 

Permanent 


Saceeasire 


-^^  ^^    permanent 
set.  _^* 


Ifieft. 
0. 
0. 


JndL 


0. 
0. 
0. 


Remarkt. 


Initialload, 


RlMticUmit 


Tensile  Htrengib. 


General  $ummary, 

T^^mW**  -tT**Tietlk  per  »qtiape  Inch  of  original  section pounds..    99.040 

y^*^cSm\?pc?Kaare  inch  of  original  section do...    49.000 

5{i«^tiVc^T^*ncb  after  rapture inch..      .1400 

?\oSSti^P^rtoclii«oder  strata  1  elastic  limit do...  .001725 

kISi^iou  in  diameter  »t  point  of  roptnre..  ...  .  do...       .104 

Redaction  in  area  after  mptore,  per  oentnm  of  original  section 33.6 

Position  of  puptnro ...".60  from  neck 

Character  of  broken  stirfaoe granular;  silky  center 

Stel^tronofinohnectioii. -.07/'.09,".U".28» 
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12-INCH   B.  L.  RIFLE,  NO.  1. 


No.  3907. 

Marks,  i^^.S 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Oaaged  length,  4". 


Applied  loads. 

Elonicatloii 
per  inch. 

SaccesafTO 
elongatioD 
per  inch. 

Permaaeiit 
aet 

Saooesaive 

permaneDt 

aet. 

Uemarka. 

Total. 

Per  flooare 
iDch. 

Povnds. 
.  250 
1,250 
2,500 
6,000 
7,600 
8,760 
10,000 
10,600 
10.750 
.   11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13, 250 
13,500 
13.750 
14,000 
14.500 
15,000 
15.  500 
16,000 
16,500 
17. 000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20.300 
21,000 
21.500 
22.000 
22,500 
23,000 
23.600 
23,800 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
46,000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64.000 
65,000 
56,000 
58,000 
6U,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000   . 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
04,000 
96,440 

Inch, 

a 

.000160 

.OOO.WO 

.000650 

.000976 

.0011.50 

.001250 

.001350 

.001376 

.001400 

.001426 

.001450 

.001600 

.001550 

.001800 

.001650 

.001700 

.001760 

.003376 

.  006025 

.0*6000 

.007000 

.008675 

.010425 

.012500 

.014376 

.016260 

.018250 

.020500 

.022600 

.025000 

.027500 

.030600 

.038500 

.0350 

.0426 

.0476 

.0525 

.0600 

.0725 

.0875 

.1326 

IncK 
0. 

.000160 
.000150 
.000350 
.000325 
.000175 
.000100 
.000100 
.000025 
.000025 
.000025 
.000026 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.001625 
.001650 
.000975 
.001000 
.001675 
.001750 
.  002075 
.001876 
.001875 
.002000 
.002260 
.002000 
.002500 
.002500 

.oo:iOoo 

.003000 

.0015 

.0075 

.0050 

.0050 

.0075 

.0125 

.0150 

.0450 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmit 

Tensile  strength. 

0. 

0. 

"* 

.000025 

.000025 



....'. 

Cretieral  summary. 

Tensile  strencth  per  sqnare  Inch  of  original  aection ponnda..    95^440 

£  asticlimit  per  square  inch  or  original  aection do...    52,0.>U 

KloDgatioD  perincn  after  rnptnre inch..      .1700 

Klongation  per  inch  nndnrstrHia  at  elastic  limit do  ..  .001750 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Redaction  In  area  after  raptare,  per  centum  of  original  section 44.6 

Position  of  rupture 1".40  fh>m  neck 

Character  of  broken  surface ailky,  60  per  cent. ;  granular  at  circumference,  40  per  cent 

KlongaUon  of  inoh  sections ".16^  ".82*, '\12,  ".W 


12-INCn   B.   L.   RIFLE,    NO.   !• 
No.  3908. 


13 


Marts,  g?.^M 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  4f\ 


j        Applied  loads. 

Elongation 
per  ioch. 

SacooMire 

Pennanent 
set 

Suoceuire 

pennajient 

aet. 

Romarks. 

/    TotmL 

l*«r  cM^aare 
Incb. 

1  J*»U9UiM. 

1             250 
J         1,  250 

1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
4*.  OOO 
42,000 
43,000 
44,000 
45.000 
46,000 
«»7,  OOO 
48.000 
4kO.  OOU 
50.000 
52.000 
54.000 
56,000 
&<*,000 
GO,  000 

e2,uoo 

84^000 
1              ©0,000 

1         e8.ooo 

1            70.000 

1            72,000 

Im       74.000 

'^        70.000 

78,000 

80.000 

82,000 

84,000 

80,000 

S3,  01)0 

90,000 

90,720 

Inch. 
0. 

.000150 
.000325 
.000675 
.001000 
.001200 
.001425 
.001475 
.001575 
.001775 
.002050 
.003250 
.004500 
.004950 
.0C5425 
.006250 
.0079ri 
.009625 
.011475 
.013000 
.015075 
.017230 
.019375 
.021750 
.024200 
.027126 
.030000 
.033000 
.036625 
.0425 
.0475 
.0525 
.0675 
.0700 
.0825 
.1075 
.1525 

Ifuh. 

0. 

.000150 
.000225 
.000350 
.000325 
.000200 
.000225 
.000050 
.000100 
.000200 
.000275 
.001200 
.0012.'i0 
.000450 
.000475 
.000825 
.001675 
.001700 
.001850 
.001525 
.002075 
.002175 
. 002125 
.002375 
.002450 
.002935 
.002875 
.003000 
.003625 
.005875 
.0050 
.0050 
.0050 
.0125 
.0125 
.0250 
.0450 

Inch. 
0. 
0. 

Inch. 
0. 

Initiml  load. 
Elaatio  limit 

Tensile  strenj^tb. 

1        ?,500 

/        5.  OOO 

7,  500 

«.  750 
lO.OOO 
10,500 
10,750 
11.  OOO 
11,  2oO 

11.  500 
11,750 
12.000 

12.  2.50 
12.500 

13.  OOO 
13.50O 
14.000 
14,600 
15,000 

0. 

.000050 

.000050 

:::::::::::: 



13,5O0 
16.  OUO 

10,500 

1     17   UOO 

1      17*  500 

\      18.  OOO 

I     1K,500 
1      19,  OOO 

1     Id   500 

1     20   OOO 

\     20*  500 

\     21    OOO 

\     21*  500 

\   siooo 

\    22.M0 

General  summarif. 

T«D»il«  »tren«*k  per sqnare inob of  orieiDal  neotion ponnds..    M.7. 

Hlastio  limit  per  aq aare  inch  of  original  section do...    42.  (M 

£loDS»&ioii  per  inch  after  rupture inch..      .Hf 

BloD^ktion  per  inch  nnder  atrain  at  elaatio  limit do...  .0014^ 

Kednction  in  diameter  at  point  of  rupture do...       .  K 

Ifcedneuon  in  »re»  after  rapture,  per  centum  of  original  section 41. 

Position  of  mpfcnre r'.40  from  neo 

Ch»f«crer  of  broken  surCiioe silk 

£lof^Uon  of  in<5li  aectaons //.  10,  ".14.  ".34*.  ".] 
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12-INCH   B.    L.   BIFLE,   NO.   1. 


ISO.  808. 


-y  JH.  X4  J. 

Length,  6". 

Diameter,  ".798, 

Sectional  area,  .50  square  inch. 

Ganged  length,  3^'. 


Applied  loads. 

Cooipres- 

aion  pop 

inoh. 

SnccoAsive 
compres- 
sion por 
Inch. 

SnccoMivo 

Kemarlu. 

Total. 

Per  nqaare 
inch. 

Pernmnent  p^.,„,„„^„t 
■**•               set. 

Poundi. 
600 
2.500 
6,000 
7.800 
10.000 
12,500 
15,000 
17,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,600 
24,000 
24.600 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28.000 
44,070 

Pounda, 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54.000 
55,000 
56,000 
88,140 

Ineh. 
0. 

.000100 
.000267 
.000433 
.000000 
.000733 
.000900 
.001067 
.001233 
.001267 
.001267 
.001300 
.001333 
.001367 
.001400 
.  001433 
.001500 
.001500 
.001533 
.001567 
.001600 
.001733 
.003233 
.005833 
.006500 

Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000133 
.000167 
.000167 
.000166 
.000034 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000067 

0. 

.000033 
.000034 
.000033 
.000133 
.001500 
.002600 
.000667 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elastio  limit 
UUfmale  str^tk 

0. 

0. 

Failed  by  triple  flexure. 


12-INCH   B.  L.  RIFLE,  NO.  1. 
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So.  809. 


inArkSf  MT^o 


JLength,  5'\ 

Sectioned  area,  J^O  square  inch. 
Gauged  leugtU^  3''. 


Applied  UnkIs. 


1,  ooo 

s,  ooo 

lo,  tnyo 

15,  ooo 

a?,  ooo 

25,  OOO 
30,  OOO 
S5,  OOO 
AO,  OOO 
4^000 
46.  OOO 
-47,000 
AS,  €KH^ 

49,  OOO 

50,  OOO 

51,  OOO 

52,  OOO 

53,  OOO 

54,  OOO 

55,  OOO 

56,  ^OO 
86.  <K»0 


Ooropres- 


PersQnare 
inc-li. 


inci 


r 


O. 

.000100 
.000267 
.000400 
,000533 
,O<X)700 
.GO0950 
.001100 
.001267 
.001400 
.001433 
.OOU87 
.  OO1500 
.04)1833 
.002500 
.  003267 
.003833 
.004  00 
.004933 
.005407 
.006433 


Sttoceasive 
compres- 
sion por 
inch. 


Inch. 

e. 

.000100 
.000167 
.000133 
.001)133 
.000167 
.000250 
.000150 
.000167 
.000133 
.000033 
.000034 
.000033 
.000333 
.000667 
.000767 
.000566 
.000667 
.000433 
.000534 
.000966 


Pennnnent 
set. 


Inch, 


Successive 

permanent 

Sbi. 


Inch, 


railed  l>y  triple  flexure. 


Bemarks. 


Initial  load. 


ElMtio  Limit. 


Ultimate  strength. 
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12-INCU   B.  L.  RIFLE,    NO.  !• 


No.  810. 

Marks, '2i^bJ 

Length,  5". 

Diameter,  '^798, 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

CompTM- 

sion  per 

inch. 

SaceesaiTe 

cooipres- 

sion  per 

ijich. 

Pormanenl 
set. 

SaccesMlve 

periunneut 

set 

Remarks. 

Tout. 

Por  iiqaare 
inch. 

Pound*. 
500 
2,500 
6.000 
7,500 
10,000 
12,500 
15.000 
17,600 
20.000 
20,600 
21.000 
21. 500 
22,0110 
22.600 
23.000 
23.500 
24. 000 
24.500 
25.000 
25,500 
26,000 
26,500 
27,000 
42,570 

Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40.000 
41,000 
42,000 
43.000 
44,UOO 
46.000 
46.  OOJ 
47,000 
48,000 
40,000 
60,000 
51.000 
52.000 
53,000 
54,000 
85.140 

Inch. 
0. 

.000100 
.0OU267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001267 
.001300 
.001300 
.001333 
.001367 
.001500 
.001700 
.002033 
.003300 
.003867 
.004533 
.005100 
.U05767 
.006500 
.007167 

JneA. 
0. 
.000100 
.000167 
.000166 
.000167 

.oooi:» 

. 000107 
.000167 
.001200 
.000033 
0. 
.000033 
.000034 
.000133 
.  OOOiOO 
.000333 
.  000267 
.000567 
.000666 
.000507 
.000667 
.000733 
.000667 

Inch, 
0. 

Inch. 
0. 

Initiallood. 

ElMticUmit 

• 
Ultimate  strenjith. 

0. 

0. 

Failed  by  triple  flexure. 


12-INCn  B.   L.   RIFLE,   NO.  1. 
No.  811. 
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Marks,  Jf^j 

JLeogtby  5*', 
X>iaoieter,  ''.798. 
SectioD&l  area,  .50  square  inch. 
Gauged.  leDgrth,  3''. 


1         Applied  kMida. 

'    Cooipres- 

SDCceflflive 

com  pi  08- 

aiouper 

inch. 

PermaDeut 
set 

Snccessive 

porniaueut 

set. 

Bemarks. 

/    Total.     /^-L^^-" 

sion  per 
inchT 

5€0      I              l.OOO 
2, 5UO      I               &.  OOO 

Inch, 
0. 

.000100 
.000233 
.000400 
.000567 
.000733 
.000000 
.001067 
.001233 
.001267 
.001267 
.0013UO 
.001333 
.001467 
.001667 
.002333 
.00?567 
.OMIOO 
.004667 
.005333 
.00J067 
.006667 
.007267 

Inch, 
0. 

.000100 
.000133 
.000167 
.000167 
.000166 
.  000167 
.0(10167 
.000166 
.000034 
0. 
.000033 
.000033 
.000134 
.000200 
.000666 
.001234 
.000533 
.000567 
.000666 
.000634 
.000700 
.000000 

Inch. 
0. 

Inch, 
0. 

Initiallood. 

Elastic  limit. 
Ultimate  strenfitb. 

5,000 

7,500 

10,000 

12,500 

is,oc*o 

17,500 
^,000 
20,5OO 
21,000 
21,  50O 
22,000 
22,500 
23.  OOO 
23.500 
24,000 
24,500 
1     25.  OOO 
1     25,  OOO 

lO,  OOO 
15,  OOO 
20.000 
2^,000 
30,  OOO 
3^,000 
4U,  OOO 

41,  OOO 

42.  OOO 
43,000 
44,  OOO 
4S,000 
4«,  OOO 
47,  OOO 
4a,  OOO 
49,000 
50,  OOO 
51    OOO 
^tl    OOO 

0. 



0. 

26,500                    53.  OOO 
A'f    Q1A                        A^    <<20      1 

1    —  1 



Failed  by  triple  fioxare. 


12-INCH  B.  L  RIFLE,  NO.  1. 


SPECIMENS  FROM  HOOPS   GAS  CHECK,  AND 
BREECH  BUSHING. 


H.  Ex.  165 10  145 


■-•  :r' 


12-INCH   B.   L.   RTFLE,    NO.   1. 

Hoop  Ai. 
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No.  3900. 


Marks,  ^^^^ 

THameteTj  ''.555. 

Sectional  area,  ^42  square  inch. 

Gained  leogtliy  4.". 


Appliadkmd*. 


incii. 


[  SIOD] 

per 


3,000 

5,000 

10,009 

20,  OOO 

ao.  ooo 
40,  ooo 

45;,  ooo 


60.000 
51^000 
02.000 
54.000 

se,ooo 

58,000 
00,000 
62,000 
00.570 


O. 

.  000125 
.  ©00325 
.  O0OO75 
.  001025 
.  001350 
.001550 


.002700 
.004700 
.005100 
.000250 
.007975 
.009450 
.011200 
.012325 


Soocessive 
eloDgatlon 
periactu 


IneK 
0. 

.000126 
, 000200 

.  oooaso 

.000350 
.  000325 
.000200 


.001150 
.002000 
.000400 
.001150 
.001725 
.  001475 
.001750 
.001125 


Pennan«it 
set. 


IneK 


.000025 


Sacoessire 
pennftBent 


Inch, 


.000025 


.000925 


BemArkB. 


Initial  load. 


Elaatjo  Hmit  below  50,- 
000  pounds  per  squaro 
inch. 


Tenaile  strengtb. 


General  summary, 
SdSSr^ iSrSftS  „p£.e.p«o«.tan. of  ,^igin.laeetion ...„.^^ ^ 


148 


12-INOH  B.   li.   BIFLE^   KG.    1. 


No.  390L 
Marks,  »T^3|i 
Diameter,  ^^564. 
Sectional  area,  •2fir  square  inch. 
Gauged  length,  4'^ 


AppUed  lottds. 

-pinntfA^t/im 

SncoesaiTe 
elongation 
perlnch. 

Permanent 
set. 

SacoessiTe 
set 

Total. 

Per  square 

iBOh. 

^Wlr 

p{nmdt. 
250 
1.250 
2.500 
6.00O 
7,600 
10,000 
11,250 
12,500 
12,760 
13,000 
13,260 
13.760 
14,250 
14,750 
15,250 
15,760 
23,910 

Founds. 
1.000 
6.000 
10.000 
20,000 
80,000 
40,000 
45,000 
60,000 
51,000 
68.000 
63,000 
65,000 
57,000 
69,000 
61,000 
63,000 
96,640 

Ineh, 
0. 

.000100 
.000250 
.000550 
.000900 
.001275 
.001425 
.001600 
.004376 
.006500 
.006076 
.007050 
.009760 
.011500 
.013260 
.014760 

0. 

.000100 
.000160 
.000300 
.000350 
.000876 
.000160 
.000176 
.002776 
.002125 
.000475 
.000975 
.001800 
.001750 
.001750 
.001500 

Indi. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastio  limit 

Teasfle  strength. 

0. 

.000026 

"Vooooii" 

General  summary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..    06,640 

Xlastlc  Umit  per  square  inch  of  originaTsection • k.do...    50,000 

Elongation  per  inoQ  after  rupture inch..      .1625 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture  .^ do...       .064 

Beduction  in  area  after  rupture,  per  centum  of  original  section 81.4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface,  granular,  50  per  cent  i  silky,  60  per  cent   Opened  cracks  in  sur&oe  of 

stem  in  vicinity  of  place  of  rupture. 
iQon^ation  of  inch  sections » ".13,  «.25»,  M7,  ".10 


12-INCH   B.   L.   EIFLE,   NO.   1. 

Hoop  A3. 
No.  3864. 

Biameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4'^ 


149 


Blonfcatioii 
I»er  inch. 

Saccetshre 
eloDffation 
permoh. 

Permsnont 
ML 

SneoeuiTe 

permanent 

net 

BamtflcB. 

Totel. 

Per  Moare 
inch. 

250 
X250 
1.500 
5,000 
7,500 
10,000 
11,250 
12,500 
12.750 
13.000 
13.250 
13,500 
13.7a> 
14.000 
14,250 
14.500 
14,750 
15^250 
15.750 
16,250 
18,760 
17.250 
38^370 

1,000 
6,000 
10.000 
20,000 
30.000 
40,000 
45.000 
50.000 
51.000 
52,000 
53,000 
54,000 
55.000 
56.000 
67,000 
58.000 
50,000 
81,000 
63,000 
65,000 
67,000 
60.000 
105, 4«0 

IndL 
0. 

.000160 
.000425 
.600806 
.  001175 
.001550 
.001650 
.001775 
.001800 
.001850 
.OOISMW 
.001950 
.002050 
.002100 
.002200 
.00:2425 
.002575 
.003800 
.005375 
.007000 
.008625 
.010375 

IndL 
0. 

.000150 
.000275 
.000375 
•  000375 
.000375 
.000100 
.000125 
.000025 
.000050 
.000050 
.000050 
.000100 
.000050 
.000100 
.000225 
.000150 
.000225 
.001575 
.001625 
.001625 
.001750 

Inch. 
0. 

0. 

InitiMlond. 
Elastio  limit 

.000075 
.000100 

.000075 
.000025 

GeneraX  iummary. 


105,483 

50,000 
0.1800 


7eBti)e  straogth  per  square  inch  of  orlKiiial  section pounds. 

Blaotio  limit  per  saoare  inch  of  original  section , ....do.. 

Kloogation  per  inch  after  mptare Inch. 

1%IoD/pidoa  per  inch  under  strain  at  elastic  limit do...  .002100 

Rfldne^n  in  diameter  at  point  of  rupt  are .do...       .004 

JfednetioB  la  ana  after  rapture,  per  centam  of  ori^^inal  section 80.6 

TVwidon  of  mptnre ..--- • at  middle  of  stem 

Chaneter  of  bn>ken  sorfiice...-* granular;  dull,  irregnlar  shaped  spot  at  center 

Jaoqgackm  of  inch  sectioiMi ".11,  ".23,  ".27*, 'Ml 
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12-INCH  B.  L.  EIPLE,   NO.  L 
HOOI^  Aft. 
ISO.  387L 


Marks,  "t%^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gkraged  length,  4f'. 


^"e" 

Sncoeaaivo 
eloneation 
perinoh. 

Pennftneot 

aet 

Snoceaaire 

permanent 

8e«* 

BemailDk 

TotaL 

PerBonare 

Pounda, 

260 

1,250 

2,500 

5,000 

7;500 

10,000 

11,250 

12,500 

12,750 

13,000 

13.260 

J3.500 

13,750 

14,000 

14,500 

15,000 

16,600 

16,000 

16,600 

24,060 

Poundt. 
1.000 
6.000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
61,000 
52,000 
63,000 
64,000 
56,000 
66.000 
68,000 
60.000 
62,000 
64,000 
66.000 
06,240 

Inch, 
0. 

.000075 
.000250 
.000575 
.000900 
.001250 
.001425 
.001575 
.001625 
.001700 
.  001776 
.001800 
.002100 
.002700 
.004376 
.007000 
.000500 
.010500 
.012250 

Inch. 
0. 

.000075 
.000175 
.000326 
.000325 
.000350 
.000176 
.000160 
.000050 
.000075 
.000075 
.000125 
.000200 
.000600 
.002175 
.002125 
.002500 
.001000 
.001750 

Inch, 
0. 
0. 

Inch, 
0. 

Initialload. 

ElaatLoUmit 
Tenailaatreogih. 

^..•. ....... 

0. 
0. 

General  summary, 

Tenaile  atrength  i>er  aqnaro  inch  of  oriffinal  section ....ponnda..    96,240 

Xlaatio  limit  per  aanare  inch  of  original  aection do...    68; 000 

Xlongation  per  loon  after  rapture inch..     .2000 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001776 

Bedaction  in  diameter  at  point  of  rapture do...       .144 

Bedaotion  in  area  after  rnptore,  per  oentam  of  original  section 446 

PoaltiOD  of  rapture 1''.60  from  nedk 

Chaiaoter  of  broken  aarface silky 

Elongation  of  inch  seotiona 'Ml,  ".16^  ".87",  ".16 


12-INCH  B.  L.   RIFLE,    NO.   L 
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Hoop  A^ 
^o.  384& 


I>hunetery  ".564. 

Sectional  area,  J25  sqaare  inch. 

Gangred  length,  A". 


Applied  loJbdai. 


incti. 


T,  OOO 
6,  OOO 
lO,  OOO 
2Q,000 
90,  OOO 
40,  OOO 
*5,  OOO 

50,  OOO 

51,  OOO 

52,  OOO 

53,  OOO 

54,  OOO 

55,  OOO 

56,  OOO 
5T,  OOO 

58.  OOO 

59,  OOO 
«©,  OOO 

ei,  OOO 

<|2,000 
64,  OOO 
08,000 
6B,  OOO 
70.000 
72.000 
1O5.440 


SlODj 


igttfckm 
inoli. 


Inch. 

.000125 
.000275 
.000026 
.001000 
.001300 
.001450 
.001676 
.001725 
.001750 
.001775 
.001800 
.001825 
.001875 
.001900 
.001975 
.002025 
.002150 
.002300 
.002525 
.003125 
.004625 
.007000 
.009000 
.010625 


SoooeMive 
eloomtion 
periDoh. 


InA, 
0. 

.000125 
.000150 
.000350 
.00C375 
.000300 
.000160 
.000225 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000025 
.000075 
.000050 
.000125 
.000150 
.000025 
.000600 
.001500 
.002375 
.002000 
.001625 


PemMment 


Inch. 


Saoceesive 
permAnenfc 


Inch. 


KemTfcii. 


Initlsl 


J  ElMtio  limit. 


Teniile  strength. 


C^emeral  nummary. 

^St^S^ria^i^inc^oJi>iiii^  .do         59  000 

S^— ♦!-«•  «i*  incb  after  mptor© - Inch..    0.1475 

S*^S««SS2?to^Sraders^ln«tela.tIo limit do...  .002025 

SSS?^^i2?oter^tWntofruptnw do...       .074 

S^SL^rZr\-„T%±aT» »^- 1".70  from  neck 

SSJSS^<rfl5S^~rf^^ - granidtt;  dull  eccentric  spot 

^g^Lrfto^Soetfo»»» ".09.  ".14,  "24*,  ".12 
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12-INCH   B.   h.   RIFLE,    NO.   1. 


Hoop  Bj. 

No.  3867. 

Marks,  ^^«<?» 

Diameter,  '^664. 

Sectional  area,  ;25  square  inch. 

Ganged  length,  4f'. 


£loo(i:atSQfn 
per  inch. 

Sneoetsire 
elongfttion 
p«r  inob. 

PennaDent 
set 

SucoeMive 

permanent 

eet. 

BemackB. 

TotaL 

Per  soaare 

Powndg, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,260 

12,500 

12,750 

13,000 

13,260 

18,600 

13,750 

14,000 

14,260 

14,500 

14,760 

15,000 

16,250 

15,500 
16,750 
10,000 
16,250 
16,500 
17,000 
17,500 
18.000 
18.500 
27,420 

Potmdf. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
45,000 
60,000 
«1,000 
62,000 
63.000 
64,000 
66,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 

62,000 
63,000 
64.000 
65,000 
06,000 
68.000 
70,000 

rj.000 

74.000 
109,680 

'  InelL 

0. 

.000176 
.000400 
.000750 
.001125 
.001450 
.001625 
.001776 
.001800 
.001825 
.001850 
.001900 
.001900 
.001925 
.001975 
.002050 
.002100 
.  002U0 
.002175 

.002250 
.002325 
.002425 
.002525 
.002750 
.003775 
.006275 
.007850 
.000800 

Inch. 
0. 

.000175 
.000225 
.000850 
.000875 
.000325 
.000175 
.000150 
.000025 
.000025 
.000025 
.000050 
0. 
.000025 
.000050 
.000075 
.000050 
.000050 
.000025 

.000075 
.000075 
.000100 
.000100 
.000225 
.001025 
.002500 
.001575 
.001950 

IneK 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit,  not  well 
defined. 

Tensile  strength. 

.000025 

.000025 



Oeneral  summary. 

Tensile  strength  per  square  inch  of  orlffinal  section pounds..  100,680 

Blastio  limit  per  aqnare  Inch  oforiginaisection,  not  well  defined do...    61.000 

XiongatioD  per  inch  after  rapture .inch..    0.1600 

Elongation  per  inch  under  sorain  at  elastic  limit ^ do...  .002175 

Kednotion  in  diameter  at  point  of  ruptare do...       .104 

Sednctloii  in  area  allerraptare^  per  centum  of  original  section 88.5 

Position  of  rapture I".00ftomneck 

Character  of  broken  surface granular,  silky  center 

XkngattoB  of  inch  sections ".U, ''.28^  <14k  Ml 


12-INCH   B.  L.   RIFLE,    NO.  1. 

Hoop  Bs. 
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Iifo.3838. 


I>iameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  leng^th,  A". 


▲ppn«d  lomdB. 

Eloiij^ation 
per  inch. 

SncccMive 
elonntion 
perlnch. 

Permanent 
set. 

SaccesfiiTe 

Remarks. 

Xotel. 

Per  sonar© 
Incb. 

permanent 
sot. 

250 

l.ttO 
2  5O0 
5^0€O 
7,500 
10.000 
Il,250 
12,5t>0 
12,760 
13.  OOO 
J3,250 
13.5*^ 
13,750 
14,000 
14.5O0 
15,000 
15.500 
16.  OOO 

lA    *U>0 

1,  OOO 

s.  ooo 

10,000 
20.000 

30.000 
*0,  OOO 
4J5,  000 
iW.  000 
51,000 
Sa,  000 
S3,  OOO 
&4w000 
6S,  OOU 
©«,000 

saooo 
eo,ooo 

<S2,000 
04,000 

Inch. 

0. 
.OOOOSO 

.  wurm 

.000025 
. 000975 
. 001300 
.001450 
.001675 
.001700 
.001725 
.001775 
.001975 
. 002275 
.002675 
.004175 
.  00r>300 
.  0OW75 
.  01017fi 

TnOi. 
0. 

.000050 
.000250 
.000325 

.  ooon.'io 

. 000325 
.0001  GO 
.000225 
.000025 
.004J025 
.000050 
.000200 
.000300 
.000400 
.001500 
. 002125 
.  002075 
.001800 
.001775 

Inch. 
0. 
0. 

Inch., 
0. 

Initial  loftd. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

AH.  OOO            .  OllBSO 

«?'iI5                    OILSAO     1 

1 

General  summary, 

TcBsOe  atxvn^li  per  sqvara ineli of  original  section ponndi..    06,840 

£l^rtic  limit  pex-  satLare  iDOh  of  orif^nal  section do...    53,000 

THoncatioB  per  ioon  after  mptnre inch..    0. 1925 

£100 cation  per  tech  under  strain  at  elastic  limit do...  .001775 

Redaction  in  diajueter  at  pointof  mptnre do...        .134 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 41.9 

FoaiUeii  of  rapture -- 1".90  from  neck 

Character  of  broken  surface dulJ,  silky 

^^^^  ^^  .eetlons Ma^".a6*,".17,".ll 
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12-IKCH  B.   L.   RIFLE,   NO.   1. 

Hoop  Be. 


No.  3872. 
Marks, '^^t,^ 
Diameter,/'.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  4^^ 


Applied  loAd«. 

EIoDgatioil 
permoh. 

SoooewlTe 
elongation 
periDch. 

Permanent 
eet. 

Sucoeasive 
set. 

fiemarks. 

Total 

Persqnure 

Poundi. 
260 
1,250 
2.500 
6.000 
7,600 
10,000 
11,260 
12,500 
12.756 
18.000 
13.250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,260 
15,600 
16,000 
16.500 
17,000 
17,500 
18,000 
27,120 

PoundM. 
1,000 
5;  000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
61,000 
62,000 
68,000 
54,000 
65,000 
56,000 
67,000 
68,000 
50.000 
60,000 
61,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
108,480 

Inch, 
0. 

.000126 
.000250 
.000625 
.000060 
.001325 
.001460 
.001635 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.001925 
.001975 
.002050 
.002175 
.002825 
.002675 
.008900 
.006750 
.007500 
.009000 
.010760 

Inch. 
0. 

.000125 
.000126 
.000375 
.000325 
.000375 
.1)00125 
.000175 
.000025 
.000050 
.000050 
.0P0050 
.000050 
.000050 
.000025 
.000050 
. 000075 
.000125 
.000150 
.000350 
.001225 
.001860 
.001750 
.001600 
.001170 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  atrengtli. 

0. 
0. 

General  eummary. 


Teniile  atrengtli  per  aqnare  ineb  of  origin^  seotion pounds.. 

Elasticlimit  per  sqnare  inch  of  original  section do... 

Elongation  per  inob  after  mptnre inch... 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Seduction  in  diameter  at  point  of  mptnre do... 

Kednotion  in  area  after  mptore,  per  oentam  of  original  section, 33.5 

Position  of  mptnre ".  6  from  middle  of  stem 

Character  of  broken  snrfboe ailky,  interspersed  with  granular  metal  at  the  oircnmferenoe 

Elongation  of  inch  sections ".M,".  29*,  ".16,  ".11 


108,480 

58,000 

.1750 

.002050 

104 


/ 


l^INCH   B.  L.   EIFLE,   HO.  1. 
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Hoop  O,. 
Ha  3874 


I>iawaeter^  '^.564. 
Sectional  area,  JX  square  inch. 
Oaa^red  leiig:th,  4/'. 


^er 


Miuve 
Ben. 


Blonntigii 
perm«h. 


8iiooaMiT6 
eloiiffatioB 
permch. 


PenDHMBt 


SoeoeMiTe 


1,000 

ficooo 

lO^OOO 

aOpOoo 


40.  OOO 


60,  OOO 
dl.  OCIO 
5(2.  OOO 
53.090 
&4^000 
SSwOOO 
SOL  OOO 

^•222 

oe^ooo 
«^?22 

ox.  OOO 
OS.  OOO 


•&.000 

00.000 

Tl^OOO 

T3.O0O 

\00.040 


.000075 


.000975 
.000875 

.ooiaso 

.001420 
.001575 
.001575 
.001025 
.001700 
.001750 
.001800 
.001825 
.001825 
.001996 
.001060 
.002025 
.002125 
.002425 
.002725 
.003075 
.005725 
.007725 
.00M75 
.010075 


Jim*. 
Ol 

.000075 
.000175 


Ol 
0. 


Ihek. 


Initial 


.000SV5 
.000175 
.000150 
Ol 
.000090 
.000075 
.000090 
.000050 


Ol 

.000100 
.000025 
.000076 
.000100 


.001250 
.001760 
.002000 

.oon6o 

.001500 


Elaatie  Unit 


Tenftfle  ttNDistli. 


OeMral 

ip«.(U  ciTM&fftlk.  i>erflqii«rei]iob  of  arigiaftl  section ponnds..  105,640 

SiSSttmwwrinc&mrterroptnre..... • inch..      .1425 

SSSSSSSrtocb  tuider  strain rtolnttic limit do...  .002025 

^SSn£^M»et»r«»pointofniptu»...:      .......... do...       ^114 

iS^Smfnmrmak  utter  TXMipUa^V^ceoiMm  of  otigtaalweeUim « 86i4 

pJSSBofTaptuP©--..--. ..".0  from  neck 
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Marks,  ^^ 

Diameter,  ^'^64. 

Seotional  area,  .26  square  inch. 

Ganged  length,  4f\ 


12-INCH  B.  L.   RIFLE,  NO.  V 

Hoop  O4. 
life.  S839. 


AppUad  loads. 

^sr 

Saooessire 
elongation 
per  moll. 

Permanent 
set. 

Hnooeasire 

permanent 

set. 

Bemarka. 

TotaL 

Pertaasre 

Pbtindf. 
260 
1,260 
2,500 
6,000 
7,600 
10,000 
11,250 
12,600 
12,750 
13,000 
18,250 
18,600 
18,760 
14,000 
14,260 
14,600 
14,760 
IfiiOOO 
16,250 
16,750 
16.260 
18,750 
17.250 
17,750 
24,820 

Pcwnd*, 
1.480 
6,000 
10.000 
20,000 
80.000 
40,000 
4.5,000 
60,000 
61.000 
62.000 
88.000 
64,000 
55,000 
60.000 
57.000 
68,000 
60,000 
60.000 
81.000 
63,000 
85,000 
87,000 
80,000 
71,000 
98,480 

0. 

.000126 
.000300 
.000676 
.001025 
.001425 
.001550 
.001750 
.001776 
.001800 
.001826 
.001S76 
.001026 
.001975 
.0020.6 
.002075 
.002200 
.002400 
.002826 
.003700 
.007250 
.009250 
.011200 
.013760 

Ineh. 
0. 

.000126 
.000175 
.000375 
.000350 
.000400 
.000125 
.000200 
.000025 
.000025 
.000025 
.000050 
.000050 
.000060 
.000050 
.000050 
.000125 
.000200 
.000425 
.000876 
.003550 
.002000 
.001950 
.002660 

InOL 
0. 
0. 

0. 

Initialload. 

Slattic  limit 
Tensile  stren/{:th. 

0. 
0. 

'  . 

General  eummary. 

Tensfle  strenf[th  per  aqnam  Inob  of  orlfflnal  section ponnds..    08,480 

Blastio  limit  per  square  inoh  of  original  section do...    68,000 

Blongation  per  inon  after  mptare inch..    0.1700 

lOongatlon  per  inch  under  strain  at  elastic  limit do...  .002075 

Bedaotion  in  diameter  at  point  of  mptare do...       .154 

Bednotion  In  area  after  mptare,  per  oentam  of  original  section 47.2 

Position  of  mptare 1".26  ftomneok 

Character  of  broken  surface aOky 

BlongationofSnohMotioBa ^20,'^28*/M1,^09 


/ 


12-INCH  B.  L.   BIFIiE)  NO.  1. 

Hoop  Ct. 

No.  3873. 

Maiks,  ^|?;g* 

Diameter,  ".564. 

Sectional  area,  J25  sqaare  incli. 

Gtanged  length,  4t'\ 
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▲ppUed  loads. 

'KItfWiVMtlAM 

Saooesaive 
aloDcatlon 
per  inch. 

Permanent 
set 

Snocewive 

Mt. 

.^ 

'JMmL 

PeTBoaare 

250 

1,250 
2;  500 
5.600 

10.000 
11,250 
1Z500 
12,750 
13.000 
13.2S0 
13,600 
13.750 
14.000 
14.250 
14,750 
15,250 
15.750 
1«,250 
16.750 
25,710 

Fomndt. 
1.000 
5.000 
10.000 
20.000 
30.000 
40.000 
45,000 
50.000 
51,000 
63.000 
63.000 
51,000 
65.000 
56,000 
57,000 
60.000 
61,000 
63,000 
65.000 
67.000 
102.840 

Jiwsft. 
0. 

.000160 
.000250 

.000650 
.000960 
.001275 
. 001475 
.001700 
.001750 
.001800 
.001900 
.001975 
.002250 
.002450 
.002625 
.003200 
.004575 

iooavw 

.009760 

Inch. 
0. 

.000160 
.000100 
.000400 
.000300 
.000325 
.000200 
.000225 
.000060 
.000050 
.000100 
.000075 
.000275 
.000200 
.000175 
.000575 
.001375 
.001925 
.002000 
.001250 

Inch. 

0. 
0. 

Inek, 
0. 

Elaotio  limit 
TencUe  etrengtli. 

.000025 
.000025 

.000025 

.000025 

GcMral  summary. 

Triwilfi  nrTriiji:th  j\ut  nqunm  Innh  nf  original  eeotlon ponnda.  102,840 

Slastio  limit  per  Muare  inoh  of  original  section .....do...    54,000 

lEloaisatiaD  per  inen  after  rapture inch..      .1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001975 

ISedaction  in  diameter  appoint  of  mptnre do...       .104 

ItodaoCien  in  area  after  roptore,  per  centum  of  original  section 83.6 

BoMtkm  of  rnptoro ".6  from  middle  of  stem 

Ghaneteraf  broken  Burfaoe granular,  silkj  center 

~~         '   I  of  iB«bfC9tWfl#«v*«»- ' "'^  "•29*1  "'^  "'W 
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Sa-INCH  B.   L.   BIFLKy  NO.  1. 

Hoop  Ga. 


170.3868. 

Marks,  ^S&gr 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  ^". 


Applied  loads. 

Elongation 
per  inch. 

BaooessiTe 
elongation 
per  inch. 

Pennaoent 
set. 

Saeceseive 

permanent 

set 

Bemarks. 

TotiO. 

Per  square 
inoli. 

Povfufff. 
250 
1.250 
2,600 
6,000 
7.500 
10,000 
11,260 
12,600 
12.760 
18,000 
18  250 
13,600 
13,760 
14,000 
14,250 
14.600 
14,750 
15,000 
15,600 
16,000 
10.500 
17,000 
25,900 

.      1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
45,000 
60,000 
61,000 
62.000 
63.000 
64.000 
66.000 
66.000 
57.000 
58,000 
50.000 
00.000 
62,000 
64.000 
06.000 
68.000 
103,840 

IncK 
0. 

.000150 
.000850 
.000725 
.001026 
.001400 
.001650 
.001750 
.001800 
.001826 
.001876 
.001926 
.001925 
.002000 
.002050 
.002126 
.002300 
.002600 
.003050 
.004875 
.000750 
.008750 

Inch. 

0. 

.000150 
.000200 
.000375 
.000300 
.000376 
.000150 
.000200 
.000050 
.000025 
.000050 
.000050 

0. 
.000075 
.000050 
.000075 
.000175 
.000200 
.000550 
.001825 
.001875 
.002000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  strength. 

.000025 
.000025 

.000026 
0. 

General  summary. 

Tensile  Strang  per  square  Inch  of  original  section poonds..  108,840 

Xlaaticliinit  per  square  inch  of  original  section do-..    57,000 

JDongatioii  per  inch  after  rapture inoh..    0.1785 

Slongatioii  per  inch  under  strain  at  elastio  limit -. do...  .009060 

Badnotion  in  diameter  at  point  of  rupture 0.104 

Bednetion  in  area  after  mptoreb  per  centum  of  original  section 88.5 

Poaition  of  rupture 2".26friDmneek 

Gharaoterof  broken  snrftoe •••• • 1. granular,  sill^  center 

Blongation  of  inch  seottoiia—.  ..•••••.• ".10/'.ao**^.27,".12 


12-INCH   B.   L.   RIFLE,   HO.   1. 

Hoop  O9. 

No.  3821. 
Marks,  «^^^& 
Biameter,  ".564. 
Sectional  area,  .25  square  incli. 
Ganged  length,  4'^ 
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perfaioh. 

SnooetsiTo 
aloBfcatioii 
per  inch. 

P6niian«nt 

Bet. 

SuceaniTe 

penDftnent 

set. 

Bemarka. 

ToUL 

incL 

JPminds. 

250 

],250 

2.500 

5^000 

7,500 

10.000 

11,250 

12,500 

12.750 
13,0<K) 
13.250 
13,750 
14.250 
14,750 
16.250 
li,750 
26,810 

PovmU. 
1,000 

6,000 
10.000 
20,000 
30,000 
40,000 
45,000 
50.000 

51,000 
52,000 
63,000 
55,000 
57,000 
50.000 
01,000 
03,000 
105,240 

Inch, 
0. 

.000160 
.000300 
.000050 
.C01t>00 
.001350 
.001525 
.001825 

.001060 
.002075 
.002176 
.002575 
.003335 
.004350 
.005550 
.000735 

JjmA. 
0. 

.000150 
.000160 
.000350 
.000350 
.000350 
.000175 
.000300 

.000125 
. 000125 
.000100 
.000400 
.00<J75O 
.001025 
.001200 
.001175 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastie  limit  (approxi- 
mate). 

TeasUe  strength. 

.606025 
.000125 

.000025 
.000100 

Genial  summarg. 

TeiufleefRngthperaqaareinohofoTiffinal  section ponnda..  106,240 

Bbdie limit  per  Moare  inch  of  orifcinaraection  (approximate) < do...    60,000 

noo^ation  per  inoA  after  raptare inch..    0.  ISOO 

Xlnxfatmn  per  inch  under  strain  at  elaatio  limit do...  .001825 

Redaction  in  diameter  at  point  of  rnptnre do...       .074 

JBednetion  in  area  after  mptnre,  per  centnm  of  original  section 24.0 

PosltioB  of  mptoro T'.  65  fhmi  neck 

Chanoter  of  bitten  anrCkce granular,  ailky  apot  at  the  clreamferenoe 

Bangafifln  of  i»A  aectioM ".0^".00,".2r,'MO 


'^1 
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12-INCU   B.   L.   BIFLE,    NO.   1, 


No.  3853. 

Marks,  ^|^' S* 

Diameter,  ''.564. 

SeotioDal  area,  .25  sqaare  inch. 

Gauged  length,  ,4!'. 


Applied  loads. 

Elongation, 
per  inch. 

Sacoessire 
elongation 
per  inch. 

Permanent 
set. 

SaocesslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

250 
1,250 
2.500 
6,000 
7.500 
10,000 
11.250 
12,500 
12,760 
13,000 
18.250 
13,500 
13.760 
14.000 
14,520 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,600 
26.420 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80.000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
64.000 
65,000 
56,000 
67, 000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
105^680 

JfkA. 
0. 

.000075 
.000300 
.  000625 
.000925 
.001300 
.001475 
.001675 
.001700 
.001725 
.001775 
.001850 
.001000 
.002000 
.002050 
.002226 
.002375 
.002675 
.003625 
.  005175 
.006750 
.008375 
.010000 

Inch. 
0. 

.000076 
. 000225 
.000325 
.000300 
.000875 
.000176 
.000200 
.000025 
.000026 
.000050 
.000075 
.000050 
.000100 
.000050 
.000175 
.000150 
.000200 
.001050 
.001550 
. 001575 
.  001625 
.001625 

Iwh, 
0. 
0. 

Inch, 
0. 

Initial  load. 

0.   '" 
0. 

Elastic  limit 



Tensile  strength. 

::;;::;::::: 

General  summary. 

Tensile  strength  per  square  Inch  of  original  seotlon pounds..  105,680 

Elastic  limit  per  saiiar«  inch  of  original  section do...    67.n0O 

Elongation  per  iuoh  after  rupture inch..  0.01575 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002050 

Keduction  in  diameter  at  point  of  rapture do...       .094 

Beduction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture 2".  20  from  neck 

Character  of  broken  surface granular,  nilky  center 

Eiongation  of  inch  sections "0.00/'.  24,  ".18,  ".12 


12-INCH    B.  U  RIFLE,  NO.  1. 

Hoop  D,. 
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No.  3865. 


Marks,  ^^^/^ 
Diameter,  ''.564. 

Sectional  area,  .25  sqaare  incli* 

Gauged  length,  4". 


1       Applied  loads. 

Elonmtioa 
per Inch. 

SacoMfliTe 
eloDgftUon 
per  inch. 

Permanent 
set. 

Sttooessire 

permanent 

set. 

Bemarka. 

1 

Toua. 

PerMOAre 
inch. 

Powdt. 

250 

1,250 

2,500 

5,006 

7,506 

10,000 

1     11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

M.230 

14,750 

15,260 

16^750 

16,250 

16,760 

Founda. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
64,000 
56.000 
56,000 
57,000 
56,000 
61,000 
63,000 
.       66,000 
fl?  oon 

Inch. 
0. 
.060125 

.000375 
.000675 
.001025 
.001425 
.001575 
.001775 
.001850 
.001875 
.001925 
.0<J2000 
.002150 
.902300 
.002550 
.  004250 
.006625 
.008500 
.010300 
.012000 

Ijuh. 
0. 
.000125 
.000250 
.000300 
.000350 
.000400 
.000150 
. 000200 
.000075 
.000025 
.000050 
.000076 
.000156 
.000150 
.000250 
.001700 
.002376 
.001875 
.601800 
.001700 

IfudL 
0. 
0. 

Ineh, 
0. 

Inltinlload. 
ElaaUjUnitt. 

.000025 
.  000100 

.000025 
.000075 

, 

24  2S0           st!  iSfl 

General  summary, 

Tenifle  atrenj^h  per  square  inch  of  original  section ponnds..    97,120 

Elastic  limit  per  sqaare  inch  of  original  section do...    54,000 

JEloaAtkm  petr  inch  After  raptare inch..    0.1750 

£ioD£atlon  per4nch  under  strain  at  elastic  limit do  ..  .002000 

Bedoetion  in  diameter  at  point  of  rapture do...       .154 

Bedoetion  in  area  After  raptnre.  per  centnm  of  original  section 47.2 

I^altfaHi  o/roptare l".46ft©mneck 

S.  Ex.  165 ^11 
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12-INCH   B.   L.   BIFLE,    NO.   1. 

Hoop  D4. 
So.  3864 


Marks,  ^^^* 

Diameter/''.664. 

Sectional  area,  .26  square  inch. 

Ganged  length,  4^^ 


AppUed  lomds. 

Blongation 
per  inch. 

SnooesRive 

P^rmnnent 
set 

SacoeMlre 
set. 

Bomarks. 

Total. 

Persqaare 

Poundi. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,250 
12,500 
12,760 
13,000 
18,250 
13,500 
18,750 
14,000 
14,250 
14.500 
14,760 
16,000 
1^260 
15,  .MM) 
16,000 
16,500 
17,000 
17.500 
18,000 
26,320 

Poundt. 
1.000 
6.000 
10.000 
20,000 
30.000 
40,000 
45,000 
60,000 
51,000 
52,000 
63,000 
64,000 
66.000 
56.000 
•     67.000 
68,000 
60.000 
60.000 
61.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
101,280 

Ineh, 
0. 
.000060 

.000200 
.000500 
.000825 
.  001176 
.001326 
.001626 
.001650 
.001700 
.001725 
.001776 
.001800 
.001826 
.001850 
.001025 
.001976 
.002125 
.002025 
.004375 
.005450 
.008760 
.010300 
.012000 
.013700 

Inch. 
0. 

.000060 
.000150 
.000300 
.000326 
.000350 
.000150 
.000300 
.000026 
.000050 
.000025 
.000060 
.000025 
.000025 
.    .000025 
.000076 
.000050 
.000150 
.000800 
.001450 
.001075 
.003300 
.001550 
.001700 
.001700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strengtli. 

.000025 
.000025 

.000025' 
0. 

... 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orlslnal  section ponnds..  101.280 

ISlastio  limit  per  square  inch  of  origins!  section do...    .'W,000 

Elongation  per  inch  after  ruptnre inch..    0.1750 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001076 

Beductlon  In  diameter  at  point  of  rupture do...       .144 

Bedttotion  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rapture TMS  from  neck 

ChAraoter  of  broken  surfisoe silky 

Elongation  of  inch  sections ".30%  ".20,  "11,  ".09 


13-INCH   B.   L.   BIFLE,   NO.   1. 
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Vt-JSCR  STEEL  B.  L.  KIFLE,  HO.  1. 

Speeifio  gravity  and  itardnesa  of  koopg. 


Hoop. 

ICarka  on  gpeoi* 
men. 

Specific 
gravity. 

UartlneBA. 

■| 

12R,A,    K4M.-. 
12B,  B,    K»M... 
12R,  C4    B4M... 
12R,D,    K4M... 

7.8489 
7.8481 
7. 8511 
7.8481 

21.64 
23.70 
20.93 
22.30 

Teunnion  Hoop. 
No.  3902. 


Diameter,  ".5^ 

BectioDal  area,  .25  sqaare  inch. 

Gauged  length,  4''. 


Applied  loads. 

Elonizatirm 
per  inch. 

Snccessivo 
elongation 
per  Inch. 

Permanent 
set. 

Soocensive 

permanent 

set. 

Bemarka. 

ToUL 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

71500 

10,000 

11.000 

12.250 

12.500 

U.750 

12,000 

12,500 

13.000 

ia.5O0 

14,000 

14,500 

22.290 

1.000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47.000 
48,000 
60,000 
62.000 
54,000 
66.000 
58,000 
89,160 

Inch. 
0. 

.000150 
.000300 
.000075 
.000975 
.001350 
.  001475 
. 003625 
.004325 
.004750 
.000425 
.007750 
.009750 
.011750 
.013376 
.015750 

Inch. 
0. 

.000150 
.  000150 
.000375 
.000300 
.000375 
. 000125 
. 002150 
.000700 
.000425 
.001675 
.001325 
.  002000 
.002000 
.001025 
.002375 

Inch. 
0, 
0. 

Inch. 
0. 

Initial  load. 
Elastlo  Hmii 

Tensile  strength. 

.002050 

.002050 

.004575 

.002525 

General  summary, 

Teoaflattreiifftli  per  square  inch  of  original  section poonds..    80,160 

Xlastte  limit  per  square  inch  of  originar  section do...    44,000 

JEloBgation  per  ineh  after  raptere inch..    0.2075 

Bon^atioii  per  inch  under  strain  at  elasticlimit do...  .001475 

JMnctlaa  in  diameter  at  point  of  rupture do...       .164 

Sednctioii  in  area  after  nxptare^  per  centum  of  original  section ^ 49.7 

Podttoaof  mptuie 2"  from  neck 

Character  of  broken  surface silky 

JDai«irttoof  inohaoctloiui M3, ''.41%  M7. ''12 
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12-INCH   B.   L.   RlFLEy   KO.   1. 

Gas  Check, 


No.  3855. 


Marks,  ^§;gc 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Slonxation 
per  inch. 

SuccesslTe 
eloDcration 
per  inch. 

Permanent 
set. 

Sacceaaive 
set. 

Bemarks. 

Total. 

Pot  sqnare 
Inck 

Poundt, 
250 
1.260 
2.600 
7.600 
12,600 
16.000 
17.600 
17,750 
18,000 
18.250 
18.600 
18,750 
19.000 
19.500 
20.000 
20.600 
21.000 
21.600 
33.680 

Poundt, 
1.000 
6.000 
10,000 
80.000 
50.000 
60.000 
70.000 
r       71, 000 
72.000 
73,000 
74,000 
75,000 
76,000 
78. 000 
80,000 
82,000 
84, 000 
86.000 
184. 720 

Inch. 
0. 

.000100 
.000267 
.001000 
.001667 
.002000 
.002333 
.002367 
.002400 
.002433 
.002533 
.002633 
.002867 
.003367 
.004167 
.004900 
.  005933 
.007000 

Inch, 
0. 

.000100 
.000167 
.000733 
.000667 
. 000333 
.0003:)3 
.000034 
. 000033 
.  000033 
.000100 
.000100 
.000234 
.0QP500 
.000800 
.000738 
.001033 
.001067 

IfiCh, 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Oeneral  sumtnary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  184.720 

Elastic  limit  per  sqnare  inch  of  originafseotioii do...    73,000 

Elongation  per  inch  after  rapture inch..    0.1267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002433 

Redaction  in  diameter  at  point  of  rapture .^. do...        .074 

Redaction  in  area  after  rupture,  per  centum  of  original  section 24.0 

Position  of  rupture l".80from  neck 

Character  of  broken  surface granular,  silky  eccentric  spot 

Elongation  of  inch  sections ".10,  «.18»* 'UO 


12-INCH   B.   L.   RIFLE,   NO.   1. 
ITo.  38S6. 
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Marks,  ^^S^ 

rHameter,  '^5M. 

Sectional  area,  J25  square  incb. 

Oaaged  length,  3'\ 


1        AppUedlonda. 

SaoeeMire 
rioncation 
perineh. 

PennAnejit 
set 

8noceBfliTO 
permioeDt 

set 

BemarkB. 

TotoL 

Pereqnare 
inck 

perlnoh. 

Ponnds. 
250 

2;  500 

7.500 
12,500 
15,000 
17,600 
17.750 
IB.  000 
18.250 
18.500 
1^750 
19,000 
19.250 
19.500 
19.750 
20.250 
90.760 
21.250 
21,750 
22,'250 

Pound*. 
1.000 
^000 
10,000 
80,000 
50,000 
60.000 
70,000 
71,000 
72.000 
73.000 
74.000 
75,000 
76.000 
77,000 
78.000 
79.000 
81,000 
83,000 
85,000 
87,000 
89.000 
1M^880 

Inek. 
0. 

.000067 
.000367 
-001000 
.001667 
.002088 
.002438 
.002433 
.002500 
.002538 
.002567 
.002667 
.002707 
.002933 
.003167 
.003.'i00 
.004000 
.001833 
.006033 
.006833 
.007883 

Inch. 

a 

.000067 
.000300 
.000683 
.000667 
.000366 
.000400 
0. 

.000067 
.0000.^3 
.000084 
.000100 
. OOOIOO 
:  000166 
.000234 
.000383 
.000500 
.000833 
.001100 
.000900 
.001000 

Inek, 
0. 
0. 

IneK 

0. 

InUialload. 

ElMtio  limit. 
TeiKile  strengtb. 

.000033 
.000033 

.000033 
Ol 

Omeral  summary, 

TemileBtren^  per  square  incli  of  oriciniil  section ponnds..  186,880 

Bftetic  limit  per  sqaMe  inch  of  orl^al section do...    76,000 

moBjpOion  per  inch  after  mptnre incli..    0.1200 

Skmjoalon  per  inch  under  strain  at  elsetio  limit do...  .002767 

Sadoction  in  dinmeUsr  at  point  of  rapture do...       .064 

Bfedaeymi  in  area  after  raptors^  per  centom  of  original  seetion 2L4 

Poflttfoa  of  mptnre ''.65  from  neok 

Chancier 0f  broken  sarlSMW granular;  silky  eccentric  spot 

SZan^gBOoB  of  inch  aectiona ".09,  ".0«i  ".18* 
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12-INCH  B.  L.   RIFLE,  NO.  1. 

Bbeeoh  BtrsniNG. 


So.  3869. 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S". 


Applied  loads. 

peruicb. 

Saocessive 
elongation 
perlnch. 

Pennanent 
■ei. 

Sncoeaaire 

permanent 

set. 

Semarka. 

TotaL 

Per  squAre 
incn. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,600 
11.750 
12,000 
12,250 
12,500 
12,760 
13,000 
13.256 
18.600 
13,760 
14,000 
14.260 
14.600 
14.760 
15,000 
16,260 
16,600 
15,760 
16,000 
16,250 
16,500 
17.000 
17,600 
18,000 
18,500 
19,000 
26,670 

Poundt. 
1,000 
6.000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62,000 
63,000 
64,000 
65,000 
56.000 
67,000 
58.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
106,280 

Inch. 
0. 

.000167 
.000333 
.000667 
.000967 
.  001267 
.  001567 
.001600 
.001633 
.001667 
.001667 
. 001700 
.  001800 
.001833 
.001867 
.001900 
.  001933 
.001967 
.  002033 
.002067 
.002100 
.002167 
.002233 
.002333 
.002500 

.003333 
.004767 
.007167 
.009000 
.011167 
.018000 

Inch. 

0. 

.000167 
.000166 
.000384 
.000300 
.000300 
.000300 
.000033 
.000033 
.000034 

0. 

.000033 
.000100 
.000033 
.000034 
,000033 
.000033 
.000034 
.000066 
.000084 
.000033 
.000067 
.000066 
.000100 
.000167 
.000333 
.000500 
.001434 
.  002400 
.001833 
.002167 
.001833 

Inek. 
0. 
0. 

0. 

Initial  load. 

ElAsticlimti. 
Tensile  stiengtli. 

0. 
0. 

Gtneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponods..  106,280 

SUaatio  limit  per  sauare  inch  of originar section do...    63,000 

Blongationperincnafterraptnre inch..    0.1600 

Bloni^tion  per  inch  nnder  strain  at  elastic  limit do...  .002888 

Beducdon  in  diameter  at  point  of  mptn.re do...       .094 

Redaction  in  area  after  mptare,  per  centam  of  original  section 30.6 

Position  of  rapture 1".  10  from  neok 

Character  of  broken  sarCnce,  granular,  doll  silky  spot,  extending  from  the  olrcamferonoe  to  oenter  of 

fracture. 
Elongation  of  inch  aeotions .^ ".22\".16^M1 


12-INCH   B.   li.   BIFLE,   NO.   1. 
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12-INCH   B.   L.    BIPLE,    NO.    1. 
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12-INCH    B.  L.  RIFLED  MORTARS. 

Oast  Iron  Body  No.  1. 
(Condemned.) 
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Ko.  3860. 

Marks/* '^bV^ 
Length  of  stein,  24''.25. 

Diameter,  1".129. 
Sectional  area,  L  sqaare  inch. 
Ganged  length,  2(y\ 


Applied  kHuU. 

Eloantioii 
p«r  inch. 

SaooesalTe 
el<mgatioii 
perlsoli. 

Pensaaent 
•et. 

SnooesaiTe 
let 

BeiDArka. 

ToUJ. 

Peraqiuure 
inch. 

raandt, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

.7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

18.000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24.000 

2fiv000 

28,010 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

Sooo 

24.000 
29,000 
26;  010 

Ifieh. 
0. 

.000060 
! 000105 
.000155 
.000210 
.000280 
.000360 
.000415 
.000480 
.000575 
.000660 
.000730 
.  000826 
.000925 
.001010 
.001130 
.001240 
.001380 
.001615 
.001680 
.001866 
.002070 
.002305 
.002630 
.002966 

Inch, 
0. 

.000080 
!o00055 
!000080 
000066 
'.000070 
.000060 
.000055 
.000075 
.000086 
.000085 
.000070 
.000005 

! 000100 

.000066 
.000120 
.000110 
.000120 
.000185 
.000166 
.000186 
.000205 
.000235 
.000315 
.000845 

Inch. 
0. 

IneK 
0. 

iDlliAllOMl. 

TenaUe  stzength. 

.000006 

.000006 

.000040 

.000035 

.000066 

.000025 

.000106 

.000040 

.000156 

.000060 

.000240 

.000085 

.000866 

.000125 

.000686 

.000180 

.000805 
.001150 

.000310 
.000265 

Fracfared  2"  from  the  neck. 
Appearance^  oniform  granular. 
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12-IKCH  B.   L.   RIFLED  MOKTABS. 


Marks,  "^B^'i^'^' 
Length  of  stem,  24/'.25. 
Diameter,  l'M29. 
BectioDal  area,  1  square  inch. 
Ganged  length,  20''. 


No.  8861. 


Applied  iMids. 

perincb. 

Sneceeeire 

Permanent 
aet. 

SnoeetaiTe 

permanent 

aet. 

Semarka. 

ToUl. 

Per  mare 

Pounds. 
1,000 
2,000 
8,000 

4000 
6,000 
8,000 
7,000 
8,000 
0.000 
10.000 
11.000 
12,000 
13,000 
14,000 
16,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28,020 

Fmmds, 
1,000 
2,000 
8,000 
<000 
6.000 
ICOOO 
7,000 

0,000 
10,000 
11.000 
12.000 
18.000 
14.000 
16,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21.000 
22,000 
28.000 
24.000 
26.000 
28;  020 

IndL 
0. 

!oooioo 

.800160 
.000206 
.000276 
.000346 
.000405 
.000480 
!000S60 

.000716 
.000800 
.000000 
.001000 
.001106 
.001210 
.001400 
.001500 
.001660 
.001830 
.002066 
.002315 
.002585 
.002046 

IndL 
0. 

.000060 
.000050 
000060 
.000066 
.000070 
.000070 
.000060 
.000076 
.000070 
.000080 
.000086 
.000086 
.000100 
.000100 
.000105 
.000105 
.000190 
.000100 
.000160 
.000170 
.000235 
.000250 
.000270 
.000360 

IndL 
0. 

IndL 
0. 

Initial  load. 
Tenaile  atrength. 

.000006 

.000005 

.J.......... 

.000040 

.000085 

.000060 

.000020 

.000100 

.000040 

.000160 

.000050 

.000216 

.000065 

.000365 

.000150 

.000566 

.000200 

.000870 
.001130 

.000305 
.000260 

Fractured  2^*'  from  the  neck. 
Appearance,  uniform  granular. 


12-INCH   B.    L.   RIFLED    MORTARS. 
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No.  790. 


Marks,  »^V^'^^ 
liength,  12"/ 
Diameter,  rM29. 
SectAonal  area,  1  sqaare  inch. 
Gauged  length,  l(y'. 


Applied  loads. 

Gompres- 

aion  per 

Inch. 

Sueceaalve 

oonipree-  - 

aioQ  per 

inch. 

1 

Permanent 
aet. 

Saccesaive 
permanent 

set. 

Bemarka. 

TotaL 

Peraqnare 

1,000 
2.000 
8,000 
4,000 
5.000 
6.000 
7.000 

aooo 

9^000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
1X000 
18,000 
12,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 

22,000 

20.000 
21.000 
22.000 
23.000 
21,000 
25.000 
38^000 
27,000 
28,000 
80,000 
40,000 
51.480 

Founds. 

1,000 

2,000 

3, 000 

4.000 

6,000 

6^000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18;  000 

19,000 
20,000 
21,000 
22,000 
28.000 
24.000 
25.000 
26.000 
27.000 
28,000 
20.000 
80,000 
81.000 
32,000 
88,000 
34,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40,000 
61.480 

Inch. 
0. 
.00005 
.00010 
.00015 
.00021 
.00026 
.00031 
.00038 
.00043 
.00049 
.00058 
.00063 
.00070 
.00077 
.00083 
.00090 
.04)008 
.00106 
.06114 
.00121 
.00128 
.00135 
.00142 
.00151 
.00160 
.00170 
.00178 
.00188 
.00190 
.00200 
.00228 
.00241 
.00266 
.00271 
.00292 
.00317 
.00337 
.00359 
.00400 
.00440 

Inch, 
0. 
.00005 

.00005 
.00005 
.00006 
.00005 
.00005 
.00007 
.00005 
.00006 
.00009 
.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00008 
.00007 
.00007 
.00007 
.00007 
.00009 
.00009 
.00010 
.00008 
.00011 
.00010 
.00010 
.00019 
.00013 
.00015 
.00015 
.00021 
.OOOio 
.00020 
.00022 
.00041 
.00040 

Inch. 
0. 

InelL 
0. 

Initial  load. 
Ultimate  atrengtb. 





0. 

.00002 

.00002 

.00007 

.00005 

.00014 

.00007 

.00024 

.00010 

.00047 

.00023 

.00090 

.00049 

.00215 

.00U9 

Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


KO.  791. 


Marks,  "^3%^^ 
Length,  W.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


AppUodloacU. 

CoiDpres. 

Bion  per 

incb. 

Sncoessive 
oonjpres- 
Bion  per 
inch.    . 

Ponnaneiit 
set. 

Snooeasivo 
set 

Romarka. 

ToUL 

P«r  aqaare 
inch. 

Pwndt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.060 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26»000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33.000 
84,000 
35,000 
30,000 
37,000 
88.000 
39,000 
40.000 
60.150 

Poundt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

33,000 

84,000 

35,000 

80.000 

87.000 

88,000 

89,000 

40,000 

00,150 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00052 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00098 
.00104 
.00112 
.00120 
.00128 
.00136 
.00144 
.00150 
.00160 
.00170 
.00180 
.00190 
.00202 
.00220 
.00232 
,00246 
.00264 
.00286 
.00310 
.00332 
.00364 
.00400 
.00440 

Ineh. 

0. 

.  00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.000015 
.00006 
. 00008 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00012 
.00018 
.00012 
.00014 
.00018 
.00022 
.00024 
.00022 
.00032 
.00036 
.00040 

Inch, 
0. 

Ineh. 
0. 

Initialload. 
Ultimate  strength. 

0. 

0. 

.00006 

.00006 

.00010 

.00004 

1 

: 

.00022 

.00012 

.00042 

.00020 

.00094 

.00052 



.00214 

.00120 

Failed  by  triple  flexore. 


12-INCH   B.   L.   RIli'LED   MORTARS. 
Ko.  S862. 
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Marks,  »Vtf^ 
Length  of  stem,  22''.88. 
Diameter,  rM29. 
Sectional  area,  1  square  inoh. 
Gnaged  length,  2(K^ 


Bloogatioii 
per  loob. 

SnccesstTa 
elonfsation 
per  inch. 

Permuient 
•et. 

SnccMsire 

BemArk«. 

TOftBl. 

PeraaoMre 

permanent 
■et 

JVWMit. 

1,000 
2,060 

Sooo 

4,000 
5,000 
6.006 

7.000 
8.000 
8.606 
16.000 
11,000 
12.600 
13.000 
14.000 
15,000 
16^000 
17.000 
18.000 
U,000 
20.006 
21,000 
22.000 
23,000 
34.000 
25,000 
36^020 

1.000 

2,000 

8»000 

4,000 

5,000 

6.060 

7.000 

8,000 

S^OOO 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

10,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

80,020 

JnOL 
0. 
.000060 
.000095 
.000145 
•  000196 
.000P45 
.000295 
.000345 

006400 
'.000465 
.000520 
.000506 
.000666 
.600725 
.000790 
.000865 

000945 
.001085 
.001120 
.001210 
.001320 
.001450 
.001585 
.001745 
.001926 

IfUh. 

0. 

.000060 
.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000005 
.000(»55 
.000075 
.000066 
.000065 
.000065 
.000075 
.000080 
.000090 
.000085 
.000090 
.000110 
.000130 
.000135 
.000160 
.000180 

Inek. 
0. 

Inch. 

0. 

Initial  load. 
TensOe  strength. 

0. 

.000020 

.000020 

.000035 

.000015 

.000055 

.000020 

.000085 

.000030 

.000120 

.000035 

.000185 

.000065 

.000280 

.000095 

.000420 
.000520 

.000140 
.000100 

Fractured  4^^"  from  neck. 
Appearance,  aniform  granular, 
fi.  Ex.  166 n 


12-INCH  B.  L.  RIFLED  MORTAES. 
Bo.  3863. 


Marks,  ^^^Y"^ 
Length  of  stem,  23'^37. 
Diameter,  1".129. 
Sectional  area,  l-sqnare  inch. 
[Jauged  length,  20'^ 


Applied  loadB. 

Elongation 
per  inch. 

Sacceesive 
elongation 
per  inch. 

Permanent 
aet 

Sacoe>slve 

permanent 

aet 

Bemarka. 

ToUL 

Per  aquar© 
Inch. 

Pound*. 
1,000 
2.000 
8  000 

Pound*. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

28, 000 

24,000 

26^000 

31,600 

1,000 

2,000 

4.000 

6,000 

8,000 

10, 000 

12,000 

14, 000 

16,000 

18,000 

20,000 

22,000 

24,000 

22,000 

20,000 

18,000 

16,000 

14.000 

12,000 

10,000 

8,000 

6.000 

4,000 

2;  000 

1,000 

20,000 

22,000 

34,000 

22,000 

•      20,000 

22,000 

24,000 

22,000 

20,000 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000460 
.  000520 
.  000600 
.000655 
.  000725 
.  000700 
.000865 
.000950 
.001010 
.001120 
.001205 
.001315 
.00H50 
.001580 
.00iri5 
.001895 

Ineh, 
0. 
.000060 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
. 000050 
.  000060 
.000060 
.000U80 
.  000055 
.000070 
.000065 
.000075 
.000085 
.000060 
.000110 
.000085 
.000110 
.000135 
.000130 
.000145 
.000170 

Tneh. 
0. 

Inch, 
0. 

Initial  load. 

Stress  applied  and  then 
releaaccl  and  niicromo- 
terobRervatioDB  made 
under  lower  loads. 

Tensneatnsngtli. 

4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
U.  000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20, 000 
21,000 
22,000 
23  000 

0. 

.000010 

.000010 

.000025 

.000016 

.000046 

.000020 

.000070 

.000028 

.000120 

.0(;0050 

.oooiio 

.000040 

.000255 

.000006 

24,000 
25,000 
31,600 

1.000 
2,000 
4.000 
6,000 

.000410 
.000505 

.000156 
.000096 

.002435 

.001980 

.002490 
.002600 
.002710 
.002835 
.002955 
.003085 
.003205 
.003335 
.003466 
.003606 
.003745 
.003885 
.003786 
.003665 
.003660 
.003440 
.003305 
.003190 
.003060 
.002036 
.002805 
.002666 
.002630 

.000055 

.000110 

.000110 

.000125 

.000120 

.000130 

.000120 

.000130 

.000130 

.000140 

.000140 

.000140 

—.000100 

—.000110 

—.000105 

—.000120 

-^  000135 

—.000115 

—.000130 

—.006126 

—.000180 

—.000140 

—.000136 

8,000 
10,000 
12,000 
14,000 

16. 000 

18,000 
20,000 
22,000 
24.000 
22,000 
20,000 
18,000 
16,000 
14,000 

12,000 
10,000 

8,000 
6,000 
4.000 
2,000 
1,000 
20,000 

.102446 

.000010 

.008610 
.003766 
.003890 
.008786 
.003665 
.003785 
.003800 
.003785 
.003665 

.001166 

.000146 

.000136 

—.000106 

-^  000120 

.000120 

.000105 

—.000105 

-^000120 

22,000 

24.000 

22,000 

20,000 

22,000 

24,000 

22.000 

20,000 

81,780 

0 

.002465 

.000010 

.00275 

Fractnred  at  the  neck. 
AppearancCi  uniform  granular. 


12-INCH   B.   L.   HIFLED   MOBTABS. 
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Marks,  «>y'i''«« 
Length,  12". 
Diameter,  1".129, 
Sectional  area,  1  square  inoh. 
Ganged  length,  10". 


No.  792. 


Compras- 

aion  per 

iBob. 

Saccesfltve 

oomproS" 

sion  per 

incL 

Permanent 
set 

Saccewire 

permanent 

set 

Bemarks. 

TotaL 

^-.^r" 

Pottiuto. 

1.000 

2,000 

8,000 

4,000 

6^000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23^000 

9^000 

25,000 

26,000 

27,000 

28,000 

20,000 

80.000 

81.000 

82.000 

83.000 

84,000 

85,000 

86,000 

87.000 

88,000 

89,000 

40,000 

54k  600 

Pwmda, 
1,000 
^000 
3,000 
4,000 

Sooo 

6,000 
7^000 
8^000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
2^000 
81.000 
28,000 

24,000 
25,000 
26,000 
27,000 
88.000 
99,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
54,600 

Inch. 
0. 

.00006 
.00019 
.06017 
.00022 
.00096 
.00031 
.00036 
.00041 
.00047 
.00052 
.00058 
.00064 
.00070 
.00076 
.00081 
.00086 
.00094 
.00100 
.00106 
.00111 
.00119 
.00126 
.00131 
.00130 
.00147 
.00156 
.00164 
.00172 
.00185 
.00106 
.00210 
.00222 
.00240 
.00280 
.00284 
.00300 
.00325 
.00851 
.00889 

Inch, 
0. 

.00006 
.00006 
.00005 
.00005 
.00004 
.00«05 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00005 
.00008 
.00006 
.00006 
.00005 
.00008 
.00007 
.00005 
.00008 
.00008 
.00009 
.00008 
.00008 
.00013 
.00011 
.00014 
.00012 
.00018 
.00020 
.00024 
.00016 
.00025 
.00020 
.00088 

Jneh, 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  atrongtli. 

0. 

.00005 

.00005 

.00009 

.00004 

••"•"*" 

.00012 

.00008 

.00020 

.00008 

.00028 

.00008 

.00086 

.00058 

.00168 

.00102 

Failed  by  triple  flexure^ 
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12-lNCU   B.  L.  RIFLED   MOBTAES. 


Mo.  793. 


Length,  10". 
Diameter,  1^.129. 
SectioDal  area,  1  sqaare  inch. 
Gauged  length,  6". 


Applied  loads. 

Compre*- 

aion 
per  inoh. 

Sncceaaive 

comprea- 

Bion  per 

iuch. 

Permanent 
aet. 

SncceMive 

permanent 

aet. 

BemArks. 

Total 

Per  square 
ino^ 

Pound*. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,900 

10, 000 

J  1.000 

12, 000 

13, 000 

14,  000 

15.000 

16,000 

17, 000 

18.000 

19,  000 

20.000 

21, 000 

22.000 

23,000 

24,000 

25,000 

26.000 

27,000 

28.000 

29,000 

80,000 

81,000 

82,000 

93,000 

34,000 

35,000 

36,000 

37,000 

38,  000 

89, 000 

40,  000 

63.800 

Pound*. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16, 000 
17.000 
18.000 
19, 000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
82,000 
33,000 
34,000 
86, 000 
86,000 
87,000 
38,000 
89,000 
40,000 
63.800 

Inch. 
0. 

. 00004 
. 0OUO8 
.COO  14 
,00018 
.00022 
.000-26 
.00030 
.00034 
.00040 
.00048 
. 00054 
.00058 
.00004 
.  00070 
. 00074 
.  00U78 
.00082 
.00086 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
•    .00132 
.00138 
.00146 
.00154 
.00166 
. 00174 
.00182 
.00196 
.00212 
,  00234 
.00256 
.00276 
.00302 
.00336 
.00370 

Inch. 
0. 

.00004 
.00004 
. 00006 
.  00004 
. 00004 
.00004 
. 00004 
.00004 
.00006 
. 00008 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00008 
.00006 
.00006 
. 00006 
.00008 
,  00006 
.00006 
.00006 
.00008 
.00008 
.00012 
.00008 
.00008 
.  00014 
.00016 
.00022 
.00022 
.00020 
.00026 

.000:34 

.00034 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00006 

.00002 

.00012 

.00006 

.00024 

.00012 

..00066 

.00042 

.00174 

.00108 

Failed  by  triple  flexure. 


TENACITY  SPECIMENS. 


No.  of 

test. 

Knmbera. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of 

Total. 

Per  square 
inch. 

3063 
8064 
8065 

3066 
3067 
3068 
30(.9 
3070 
3071 

12M0,TB, 

BT4O 

BTbM 
12MC,TRs 

BT4O 
B  Ta  M 
BL,I 

BLyO 

BLgM 

Inehe*. 

1.129 
1.129 
L129 

1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pound*. 

28.220 
80, 730 
29,010 

81,  840 
81,610 
33, 430 
34,  480 
81, 170 
83, 390 

Pound*. 

28.220 
80,730 
29,010 

81,840 
31, 610 
33,430 
84,480 
31, 170 
33.800 

Uniform  granular. 
Da 
Do. 

Do. 
Dow 
Do. 
Do. 

a2-INCn    B.    L.    RIFLED   MORTARS, 

Cast-Iron  Body,  No.  2, 
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If 0.3812. 

Marks,  »^mV^ 
Diameter,  l'M22. 

Sectional  area,  .99  square  inolu 

Leugth  of  stem,  24'MO. 

Ganged  length,  W. 


An»Ued  loads. 

SneceafiiTe 
elonsation 
per  inoh. 

Permanent 
set. 

Sacceasive 

permanent. 

set. 

Remarks. 

ToUL 

Persqiian 
inch. 

Hiionsiknoii 
perbioh. 

Fmmdt: 

990 

1,980 

2.970 

8.960 

4.950 

5,940 

6.930 

7.920 

8,910 

9,900 

10.890 

11,^0 

12,870 

13,860 

14,850 

15,840 

16,830 

17,820 

18,810 

19,800 

20,790 

21,780 

22,770 

23,760 

24.750 

30,840 

PoundM. 
1.000 
2,000 
8.000 

\z 

8,000 
9,000 
10,000 
11.000 
12,000 
18.000 
14,000 
15,000 
16^600 
17.000 
18^000 
19,000 
20,000 
21,000 
22,000 
38.000 
24,000 
25,000 
91,150 

IwOi, 

OL 

000060 
'.OOOllO 
.000160 
.000210 
.000260 
.000820 
.000385 
.000440 
.000495 
.000555 
.000610 
.000675 
.000745 
.000810 
.000875 
.000940 
.001010 
.001C95 
.001180 
.001245 
.001850 
.001440 
.001555 
.001670 

InOi. 
0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000060 
.000065 
.000055 
.000055 
.000060 
.000055 
.000065 
.000070 
.000065 
.000065 
.000066 
.000070 
.000085 
.000085 
.000065 
.000105 
.000090 
.000115 
.000115 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 

• 

TensUe  strength. 

. 

.000010 

. 000010 

.000035 

.000025 

.000045 

.000010 

.000060 

.000005 

.000060 

.000010 

.  000095 

.000035 

.000115 

.000020 

.000160 

.000045 

.  000215 
.000265 

.000055 
.000050 

Fractored  V  from  neck. 
Appearance,  uniform  granular. 
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12-INCH   B.    L.    RIFLED    MOKTABS. 


No.  3813. 


Marks, «  ^2?:'''^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  24''.06. 
Gauged  length,  2(K'. 


Snooessi-re 
eloD{»tion 
per  incli. 

Permanent 

set. 

Soccessive 

permanent. 

set. 

Bemarks. 

Total. 

Per  square 
InoL 

perincb. 

Pounds. 
1,000 
2,000 
8.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,020 

Pounds. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,00d 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

80,020 

Inch, 
0. 

.000060 
.000105 
.000155 
.000205 
.000265 
.000315 
.000376 
.000435 
.000490 
'.000546 
.000605 
.000660 
.000735 
.000790 
.000860 
.000930 
.001000 
.001076 
.001160 
.001240 
.001340 
.001480 
.001540 
.001660 

Inch. 
0. 

.000060 
.000045 
.000050 
.  000050 
.000050 
.000060 
.000060 
.000060 
.000055 
.000055 
.000060 
.000055 
000076 
.000056 
.000070 
.000070 
.000070 
.000076 
.000076 
.OOOOPO 
.000100 
.000090 
.000110 
.000120 

Inch. 
0. 

Inch, 
0. 

Initial  loacL 
Tensile  strength. 

.000005 

.000005 

.000030 

.000025 

.000040 

.000010 

.000050 

.000010 

.000065 

.000015 

,000085 

.000020 

.000110 

.000026 

.000155 

.000046 

.  000215 
.000260 

.  000060 
.000045 

Fractured  V  from  neck. 
Appearance,  uniform  granular* 
Specific  gravity,  7.2480. 
Hardness,  18.38. 


TBNAOITY  SPECIMENS. 


No.  of 
Test 

Marks. 

Diameter. 

area. 

Tensile  strenf^th. 

Speoiflo 
gravity. 

Qardness. 

Total. 

Per  square 
inoh. 

3058 
8054 
3055 
8056 
8057 
3058 

3050 
3060 
8061 

12MB,TB, 

BT4O 
BTtM 

BL, 

BU 

MT4O 
MT<M 

Inches, 

1.129 
L129 
L129 
-   L129 
1.129 
1.129 

L129 
1.129 
1.129 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.60 
1.00 

Pounds, 

81,670 
82,680 
82,350 
83,240 
81,980 
81«840 

82,710 
81,690 
8^480 

Pounds. 

81,670 
82,580 
82,350 
88,240 
81.980 
81,340 

82,710 
81,690 
82,480 

7.2465 
7.2435 

7.2441 

17.26 
16.90 
17.44 

7.2465 
7. 2370 
7.2428 

lasi 

18.19 
1&78 

Appearance  of  fractures,  uniform  granular. 
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No.  3810. 


Marks,  "^bV^ 
Diameter,  V\129. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  24''.56. 
Ganged  length,  2V'. 


ApiiBed  loads. 


TotaL 


PerMoare 
inoii. 


Bloogatioii 
per  inoh. 


Sacoessive 
eloDsmtion 
perlndh. 


Pemumeiit 


SncceralTe 

perniftDent 

set. 


Bemarks. 


Faundt, 
1,000 
2,000 
8.000 
4*000 
8,000 
fl^OOO 
7,000 
8^000 
9^000 
10,000 
11,000 
12.000 
IS, 000 
14.000 
15^000 
10,000 
17,000 
18.000 
19,000 
10.000 
21.000 
22.000 
83,000 
24^000 
25,000 
20,010 


Ppundt. 

1,000 

2,000 

8,000 

4,000 

8,000 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

18,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21.000 

23^000 

28,000 

2^000 

85^000 

20^010 


InOL 


.000120 
.000175 
.000230 
.000285 
.000340 
.000390 
.000455 
.0005J5 
.000675 
.000645 
.000705 
.000780 
.000845 
.000930 
.001005 
.001005 
.001175 
.001285 
.001390 
.001505 
.001050 
.001785 


Jim*. 
0. 

.000060 
.000060 
.000055 
.000055 
.000055 
.000055 
.000050 
.000065 
.000060 
.000000 
.000070 


.000075 
.000065 
.000085 
.  000075 
.000090 
.000080 
.000110 
.000105 
.000115 
.000145 
.000185 
.000215 


Inch. 


Inch, 


Initial  load. 


.000010 


.000010 


.000040 


.000050 


.000075 


.000100 

.'oooiii' 


.000190 

"000270' 
.'060406' 


.000030 


.000010 


.000025 

.'000025' 


.000035 

.'600655' 


.000080 

.'666135' 


Tensile  strenf^h. 


Fractured  &^  from  neck. 
Appeaiunoe^  uniform  granolar. 
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No.  381L 


Marks,  ^^^B^.^^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  24''.43. 
Gauged  length,  20^ 


Elongation 
per  Inch. 

Snr'ceuiTe 
eloDKatioD 
per  inch. 

Permanent 
set. 

Snoeeuive 

set 

Bemarks. 

ToteL 

Per  sqaare 
in  en. 

PwmdB, 
1,000 
2.000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
29,210 

1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8.000 
9,000 
10,0C0 
11,000 
12.000 
18,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
26,000 
29,210 

Iwsh, 
0. 

.000060 
.000110 
.000160 
.000210 
.00Ol>65 
.000325 
.000390 
.000450 
.000605 
.000565 
.000635 
.000700 
.00&766 
.000835 
.000910 
.000990 
.001065 
.001155 
.001260 
.001360 
.001490 
.001595 
.001750 
.001910 

Inch. 
0. 

.000060 
.000050 
.  000050 
.000050 
.000055 
.000060 
.  000065 
.000060 
.  000055 
.000060 
.000070 
.000065 
.000065 
.  000070 
. 000075 
.000080 
.000075 
.000:90 
.  00O105 
.000100 
.000130 
.000106 
.000155 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  UmmL 
Tenafle  strength. 

0. 

.000020 

.000020 

.000046 

.000025 

.000055 

.000010 

.000085 

.000030 

.000115 

.000030 

.000165 

.000050 

. 000245 

.000080 

.000360 
.000440 

.000115 
.000080 

Fractored  5J"  from  neck. 
AppearancCi  uniform  granular. 
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Fo.  770. 


Marks,  ^^bV^ 

Length,  12''. 

Diameter.  rM29. 

SectioDal  area,  1  sqaare  inch* 

Gauged  length,  1(K'. 


Applied  loads. 

Compreft- 

Sncc<ts3ive 

com  proa- 

•ion  per 

incii. 

Pormanent 
set 

SaccPMive 

permanent 

aet. 

Bemarks. 

ToUO. 

Per  sqaar« 
inch. 

Pmtndc. 
1.000 
2.000 
8,000 
4,000 
5,000 
6.000 
7.000 
8,000 

9;ooo 

10,000 
11.000 
12.000 
13,000 
14.000 
16,000 
16,000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
23.000 
24  000 
25.000 
96.000 
27.000 
28.000 
29,900 
30,009 
81,000 
82,000 
33,000 
34,000 
83,000 
86,000 
87,000 
88,000 
89,000 
40,000 
56^500 

PoundM. 
1,000 
2.000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,0ii0 
22,000 
23,000 
24,000 
25.000 
26,000 
87,000 
28.000 
29.000 
80,000 
81,000 
82,000 
83.000 
84.000 
88^000 

38^000 
89,000 
46,000 
66^600 

Inch. 
0. 

.00006 
.00011 
.00016 
.00020 
.00025 
.00030 
.00037 
.00042 
.00047 
.00052 
.00058 
.00064 
.00071 
.00077 
.00081 
.00087 
.00093 
.00100 
.00107 
.00112 
.00118 
.00127 
.00133 
.00139 
.00147 
.00152 
.00161 
.00170 
.00178 
.00188 
.00198 
.00209 
.00220 
.00330 
.00246 
.00261 
.00280 

'.00880 

Inch. 
0. 
.00006 

.00006 
.00005 
.00004 
.00005 
.00005 
.00007 
.00005 
.00005 
.00005 
.00006 
.000)6 
.00007 
.00006 
.00004 
.00006 
. 00006 
.00007 
.00007 
.00005 
.00006 
.00009 
.00006 
.00006 
.00008 
.00005 
.00009 
.00000 
.00008 
.00010 
.00010 
.00011 

.ooou 

.00010 
.00016 
.00015 
.00019 
.00020 
.00020 

IncK 
0. 

Inch. 
0. 

InithdkMd. 
UIt!m»te  streiiKtXi. 

0. 

.00002 

.00002 

.00007 

.00005 

.00010 

.00003 

.00017 

.00007 

.00028 

.OOOU 

.00054 

.00026 

.00U6 

.00062 

Failed  by  triple  flexure. 
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So.  780. 


Length,  1(K'.70. 
Diameter,  1M29. 
Sectional  area,  1  sqnare  inch. 
Oaoged  length,  5^'. 


AyplUdM.. 

Comprw- 

-Sir 

compras- 

Penoaiient 

I 
:Siiece«fT« 

1 

ToiaL 

'-as- 

pennaocBt;              ScBUzka. 

Pkwfidf. 

IS 

6.000 
6^000 
7,000 
QiOOO 
6,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16^000 
Ifl^OOO 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 

26.000 
26.000 
27.000 
28,000 
20,000 
80,000 
81.000 
82,000 
88,000 
84,000 
86,000 
36.000 
87,000 
88^000 
80,000 
40,000 
02,150 

Fmmd§. 

1,000 
2,000 

7^000 
8^000 

8.000 
10,000 
11.000 
It  000 
18.000 
14,000 
16.000 
16.000 
17.000 
18.0C0 
18.000 
20.000 
21.000 
22.000 
23,000 
24.000 
26.000 
26.000 
27,000 
28,000 
28,000 
80,000 
81.000 
88,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88.000 
40,000 
62,160 

Inek. 
0. 
.00006 

.00010 
.00014 
.00018 
•00024 
.00030 
•  00036 
.00040 
.00046 

!00060 
.00062 
.00066 

.00068 
.00070 
.00074 
.00080 
.00086 
.00003 
.00100 
.00100 
.00110 
.00116 
.00124 
.00136 
.60140 
•  .00146 
.00154 
.00104 
.00176 
.00188 
.00108 
.00208 
.00224 
.00244 
.00258 
.00278 
.00304 
.00328 

JfUh, 

0. 
.00006 
.00004 
.00004 
.00004 
.00000 
.00006 
.00006 
.00004 
.00006 
.00002 
.00002 
.00002 
.00004 

!00008 
.00004 
.00006 
.00000 
!00006 
.00008 
.00006 
.00004 
.00006 
.00008 
.00012 
.00004 
.00006 
.00008 
.00010 
.00012 
.00012 
.00010 
.00010 
.00010 
.00020 
.00014 
.00020 
.00036 
.00024 

Inch. 
0. 

Inek. 

lottialload. 

XntimttoitMnfCb. 

• 

.00002 

.00003 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00026 

.00014 

.00058 

.00038 

.00188 

•00078 

Failed  by  triple  flexure* 
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fro.382e. 


Marks,  "^mY"^ 
Length  of  stem,  23|". 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  2(K^ 


£lonntton 
perlnoh. 

SneoemiTe 
perlnoh. 

Pennmnent 
set. 

permanent 
set. 

Remarks. 

T6UL 

Persqotfe 

llKUI. 

Pound$, 

1,000 

2,000 

8.000 

4,000 

5,009 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,000 

ijooo 

17.000 
18,000 

iSooo 

20.000 
21,000 
22.000 
28.000 
24.000 
25,000 
2M40 

PotmdM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6^000 

^090 

8^000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

32.000 

23.000 

24.000 

25,000 

29,140 

Inch. 

a 

.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000360 
.000420 
.000485 
.000635 
.000595 
.000660 
.000735 
.000790 
.000660 
.000085 
.001005 
.091090 
.001180 
.061270 
.001355 
.001490 
.001600 
.001750 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000056 
.000060 
.000055 
.000060 
.600065 
.000060 
.000060 
.000065 
.000075 
.000056 
.000070 
.00b0;5 
.000070 
.000085 
.000000 
.000090 
.000085 
.000135 
.000110 
.000150 

Inch. 
0. 

Inch, 
0. 

Initial  lotd. 
Tensile  strength. 

.000005 

.000005 

.000010 

.000010 

.000030 

.000020 

.000040 

.000010 

.000060 

.000020 

.000095 

.000035 

.000135 

.000040 

.000190 

.000065 

.000285 
.000355 

000006 
.000070 

Fractured  IV^  firom  neck. 
AppearancCj  oniform  grannlar* 
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Ko.  3827. 

LeDgtb  of  stem,  23|''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  2(K^ 


AppUed  loads. 

Sacoeasive 
elongation 
per  inch. 

Permanent 
set. 

SabcessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

iDCO. 

perinob. 

Foundi. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11, 000 

12.000 

18,000 

14,000 

15,000 

16, 000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

80,520 

Foundi. 

1,000 

2,000 

8,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,620 

Inah. 
0. 

.000046 
.000095 
.000146 
.000195 
.000250 
.000300 
.000355 
.000410 
.000470 
.000526 
.000690 
.000045 
.000706 
.000780 
.000845 
.  000910 
.000990 
.001066 
.001145 
.001240 
.001335 
.001435 
.001540 
.001686 

Inch. 
0. 

.000045 
.000060 

. 000050 
.000050 
. 000056 
.  000050 
.000065 
.  000055 
.000060 
.000055 
.  000065 
.000055 
.000060 
.000075 
.000065 
. 000065 
.000080 
.  000076 
.000080 
.000095 
. 000096 
.000100 
.000105 
.000145 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000015 

.000016 

.000025 

.000010 

.000040 

.000016 

.000060 

.  000020 

.000090 

.000030 

.000116 

.000026 

.  000166 

.000060 

.000246 
.000310 

.000080 
.000065 

Fractured  2^'  from  neck. 
Appearance,  uniform  granular* 
Specific  gravity,  7.258& 
Hardness,  17.71« 
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Marks,  *'»^^y^ 
Length  of  stem,  24^' 
Diameter,  rM29 
Sectional  area,  1  square  inch. 


Applied  loadB. 

Elonfcation 
per  inch. 

Sacoeflsire 
eloDjEation 
ptr  inch. 

set 

SocoesslTe 

permanent 

set. 

Bemarka. 

ToUL 

Pbr  square 
inch. 

1,000 
2,000 
8,000 
4,000 
ft,  000 

Sooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26^000 
28,820 

P9undt. 

1,000 

2,000 

8.000 

4,000 

6.000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

18.000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28^820 

Inch. 
0. 

.000050 
.000100 

.000156 
.000205 
.000255 
.000315 
.000365 
.000425 
.000490 
.000515 
.000605 
.000060 
.000735 
.000790 
.000860 
.000925 
.001005 
.001100 
.001185 
.001280 
.001300 
.001510 
.001645 
.001815 

Jfidk. 

0. 

.000050 
.000050 
.000050 
.000065 
.000050 
.000060 
.000050 
.000060 
.000005 
.000056 
.000060 
.000055 
.000075 
.000055 
.000070 
.000065 
.000080 
.000095 
.000085 
.000096 
.000110 
.000120 
.000135 
.000170 

Inch. 
0. 

Jneh, 

a 

iDitlalload. 

0. 

.000035 

.000085 

.000040 

.000005 

.000050 

.000010 

.000060 

.000010 

.000090 

.000030 

.000135 

.000045 

.000200 

.000065 

.000310 
.000400 

.000110 
.000090 

Fractured  8"  from  neck. 
Appearance,  aniform  granular* 
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So.  3829. 


Marks,  "Vi^^^ 
Length  of  stem,  24^'. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20  ^ 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 
elongation 
per  inch. 

Permanent 
set. 

Sacceesive 

permanent 

set 

BemarkB. 

Total. 

Per  sqaare 
ino^. 

Poundi, 

1,000 

2,000 

8,000 

4.000 

6,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

80.670 

Pound*. 

1.000 

2,000 

8,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

81.000 

22.000 

28.000 

24,000 

25.000 

80.570 

Inch. 
0. 

.000050 
.000100 
.000100 
.000200 
.000255 
.000810 
.000370 
.000430 
.0004S5 
.000545 
.000605 
.000675 
.000740 
.000800 
.000860 
.000910 
.000960 
.001050 
.001150 
.001255 
.001365 
.001500 
.001645 
.001885 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000060 
.000055 
.000055 
.000060 
.000060 
.000055 
.000060 
.000060 
.000070 
.000065 
.000060 
.000060 
.000050 
.000050 
.000090 
.000100 
.000106 
.000110 
.000135 
.000145 
.000190 

Inch, 

iMh. 

0. 

Initial  load. 

• 

Tensile  strength. 

0. 

.000016 

.000016 

.000035 

.000020 

.000045 

.000010 

.000045 

0. 

.000045 

0. 

.000085 

.000040 

.000165 

.000070 

.000286 
.000390 

.000130 
.000105 

Fractnred  at  middle  of  stem. 
Appearancei  uniform  granular* 
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Marks,  ^»^3V^ 

Length,  12".  * 

Diameter,  V'A29. 

Sectional  area,  1  sqoare  inch. 

Ganged  length,  l(y\ 


▲ppUedlMids. 

Compres- 

SacceBaire 

conipres- 

aionper 

Inch. 

Pennaiient 
aet. 

SneoeMive 

»-*. 

Total 

Peraqiuffe 
inoL 

PoundM. 

1,000 

2,000 

8.000 

4,000 

6,000 

8,000 

7.000 

8.000 

8.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

33.000 

84.000 

85.000 

88.000 

87.000 

88,000 

39,000 

40,000 

54,880 

Poutub. 

1,000 

2.000 

8.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16.000 

17,000 

18.000 

18,000 

20.000 

21.000 

22,000 

23,000 

94,000 

25.000 

26,000 

27,000 

28,000 

28,000 

80^000 

81.  OOP 

82,000 

88.000 

84,000 

86.000 

86,000 

87.000 

saooo 

89,000 
40,000 
84,880 

0. 
.00005 

.00010 
.00015 
.00020 
.00025 
.00030 
.00036 
.00041 
•    .00047 
.00051 
.00057 
.00063 
.00069 
.00076 
.00081 
.00088 
.00094 
.00100 
.00106 
.00112 
.00118 
.00125 
.00181 
.00138 
.00146 
.00152 
.00160 
.00167 
.00177 
.00188 
.00198 
.00208 
.00218 
.00281 
.00260 
.00966 
.00286 
•  00308 
.08342 

Inch, 

0. 

.00005 
.00005 

.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00004 
.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00008 
.00008 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00010 
.00011 
.00010 
.00010 
.00010 
.00013 
.00019 
.00016 
.00020 
.00022 
.00034 

Inch. 
0. 

IndL 

0. 

luitiollood. 

CBestMl  under  ]4m4  1 
I    hour. 

nitliDfttostreiiKtli. 

0. 

.00008 

.00008 

.00007 

.00004 

.00012 

.00005 

.00018 

.00006 

.00081 

.00018 

.00061 

.00080 

.00141 

•00080 

Failed  bj  triple  flexure. 
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12-INCH   B.   L.    RIFLED   MOBTABS. 


liTo.  782. 


Marks,  "^^"^^^ 

Length,  1%'? 

Diameter,  rM29. 

Sectional  area,  1  sqnare  lnoh« 

Ganged  length,  5''. 


Applied  loads. 

Comprea- 

aionper 

inch. 

SnooesBive 

oompres- 

aioD  per 

inoL 

Permanent 
set. 

SnooeaaiTe 

permanent 

set. 

Bemarks. 

TotaL 

PernqnAre 
inch. 

Poundt, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 

0,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,  000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
32.000 
83,000 
84.000 
86.000 
36,000 
87, 000 
38,  000 
80. 00<i 
40,000 
60,180 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8.000 
0,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17.000 
18.000 
19.000 
20,000 
81,000 
22,000 
28,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
80,000 
31.000 
32, 000 
33,000 
84.000 
86,000 
36.000 
87,000 
38,  000 
89,  000 
40,000 
60,180 

IfuK 

0. 

.00006 
.00010 
.00016 
.00020 
,00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00034 
.00060 
.00066 
.00070 
.00074 
.00080 
.00082 
.00088 
.OOOM 
.00098 
.60102 
.00106 
.00110 
.00116 
.00126 
.00134 
.00144 
.00152 
.00160 
.00170 
. 00176 
.00190 
. 00200 
.00214 
.00'J32 
.00242 
. 00356 
.00276 
.00308 

Jneh, 

0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
. 00006 
. 00006 
.00004 
.00004 
.00006 
.00002 
.  00006 
.00066 
.00004 
.00004 
.00004 
.00004 
. 00008 
.00008 
.00008 
.00010 
.00008 
.00008 
.00010 
.00006 
.00014 
. 00010 
.00014 
.00018 
.00010 
.00014 
.00020 
.00032 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

• 

• 
Ultimate  atrengtb. 

0. 

.00004 

.00004 

.00006 

.00002 

.00010 

.00004 

.00012 

.00002 

.00024 

.00013 

.00050 

.00026 



— — 

.00113 

.00068 

Failed  by  triple  flexare. 


12-INCH   B.   L.    RIFLED  MORTARS. 

Oast-Ibon  Body,  BTo,  4. 
No.  3830. 
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Marks,  »^V^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


AiipUed  loads. 

EIoD^tlon 
per  inch. 

Saccesaive 
elongatiim 
perlnch. 

PermaneDt 
set. 

SnoceRBlve 
permniieDt 

B€t. 

Bemarko. 

ToUL 

Per  square 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
IB.tKW 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,  POO 
»,610 

Founds. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

83,000 

24,000 

25,000 

82,610 

Inch, 
0. 
.000050 

.000100 

.000150 

.000200 

.000250 

.000310' 

.000365 

.000430 

.000490 

.000545 

.000605 

.000670 

.000735 

.000805 

.000870 

.000945 

.  OOlOlO 

.001090 

.001170 

.001265 

.061345 

.001440 

.001546 

.001650 

Inch. 
0. 

.000060 
.000050 
.000050 
.000050 
.  0000=>0 
.000060 

.oooor>5 

.000065 
.000060 
.000055 
. 000060 
.000065 
.000065 
.000070 
.000065 
.000075 
.  OOOl'OS 
.  000080 
. COOOHO 
.000085 
.  000090 
.0000»6 
.000105 
.  000105 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

e. 

.000015 

.000015 

.000025 

.000010 

.000045 

.000020 

.000060 

.000015 

.000080 

.  000020 

.000110 

.000030 

.000145 

.  000035 

.000210 
.000250 

.  OOOOfiS 
.000040 

Fractared  2"  from  neck. 
Appearance,  aniform  graualar. 

H.  Ex.  165 ^13 
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12-INCH  B.   L.    RIFLED  MOBTABS. 


Ko.  S831. 


Marks,"  ^mV"* 
Diameter,  rM29. 
Sectional  area,  1  Bqaare  inolu 
Gauged  length,  2(y'. 


Applied  loftds. 

SnocessiTe 
eloniealion 
per  inch. 

Permanent 
set. 

SnooeesiTe 

Bemazks. 

Total. 

Per  equare 
inch. 

per  inch. 

PoundM. 
I4OOO 
3,000 
8^000 
4,600 
6,000 
6.000 
7  000 
8,000 
9,000 
10.000 
11.000 
12,000 
18.000 
14,000 
15,000 
16^000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
82,690 

Poundi, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000. 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,0C0 
25,000 

nifloo 

Inch, 
0. 

.000045 
.000100 
.000155 
.000210 
.000255 
.000310 
.000380 
.000430 
.000495 
.000546 
.000610 
.000670 
. 000745 
.000805 
.000885 
.000955 
.001020 
.001095 
.001170 
.001260 
.001340 
.001430 
.001625 
.001666 

Jneh, 
0. 

.000045 
.OU0055 
.000055 
.000055 
.000045 
.000035 
.000070 
.000050 
.000065 
.000050 
.000065 
.000060 
.000075 
.000060 
.000080 
.000070 
.000065 
.000075 
.000076 
.  000080 
.000090 
.000090 
,000095 
.000130 

Inch, 
0. 

Inek. 
0. 

InitlallMd. 

.000005 

.000005 

.000020 

.<M)0016 

.000040 

.000020 

.000050 

.000010 

.000065 

.000016 

.000090 

.000025 

.000115 

.000025 

.000150 

.000035 

.000200 
.000250 

.000050 
.000050 

Fraotored  2^'  from  neok. 
Appearanoei  uniform  granala& 
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Ko.  3832. 


Diameter,  l'M29. 

Sectional  area,  1  square  f&ch. 

Guaged  length,  2fy'. 


AppUed  loads. 


ToUL 


1,000 
2,0UO 
8,000 
4,000 
6.000 
8.000 
7.000 
8,000 
9,000 
10.000 
11.000 
18.000 
18.000 
14,000 
15.000 
13,000 
17,000 
18.000 
18,000 
20,000 

SI.  too 

22.000 
23,000 
24.000 
25.000 
27,880 


Permiuure 
incn. 


F<n»nds. 
1,000 

aooo 

8.000 

4000 

6,000 

8,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

18,000 

20.000 

21.000 

22.000 

23,000 

24.000 

2S.000 

87,880 


Slonntioii 
peruoh. 


0. 

.000060 

.OOulOO 

.000165 

.000210 

.000270 

.000386 

.000305 

.000450 

.000510 

.000680 

.000856 

.000715 

.000800^ 

.000876 

.000950 

.001060 

.001140 

.001245 

.001856 

.001485 

.001636 

.001705 

.001905 

.002245 


SaooeMlve 
elonffAtioa 
per  inch. 


0. 

.opooso 

.000050 
.000055 
.000056 


.000085 
.000060 
.000055 
.000060 
.000070 
.000075 
.000060 
.000085 
.000076 
.000075 
.000110 
.000080 
.000105 
.000110 
.000130 
.000160 
.000180 
.000200 
.000850 


Permanent 
set. 


In^. 


.000005 


.000010 


.000050 
.'606675" 


Success  ive 

permanent ' 

sot. 


Remarks. 


hieh. 


Initial  luoU. 


,oooo:)5 


.000035 

.'666616* 


.000105 

.'666150' 


.000215 
.'066346' 


.000515 
.  000090 


.000025 
."660036' 


.000045 
"666065" 


.000125 


.000175 
.000175 


Tensile  strength. 


Fractured  4f*  from  neck. 
Appearanoei  granalari  dark  mottled. 
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12  INCH   B.   L.    BIFLED   MOBTABS. 


No.  3833. 


Marks,  ""bV"" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  mch. 

Sacoesaiye 

olongatiou 

per  inch. 

• 

Permanent 
set 

Snccesslre 

permanent 

set. 

BemarkB. 

TotaL 

Per  square 
inch. 

Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,  000 

14.000 

16,000 

16, 000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000  - 

25.000 

38.080 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.060 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

'      12,000 

13,000 

34,000 

16,000 

16,  000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

28,080 

Inch. 

0. 

.000055 
.000110 
,000176 
.000225 
.000280 
.000:)40 
.000400 
.000456 
.000525 
.000586 
.000040 
.000720 
.000800 
.000875 
.000955 
.  001060 
.001145 
.001240 
.001355 
.001465 
.001680 
.001795 
.001060 
.002230 

Inch.^ 
0. 

.000055 
.000055 

.  000065 
.  000050 
.000055 
.000060 
.000060 
.  0000,15 
.000070 
.  000060 
.0U0055 
.  000080 
.000080 
. 000075 
.000080 
.000105 
.000085 
.  000095 
.  000105 
.000130 
.000145 
.000166 
.  000165 
.000270 

Inch, 

0. 

Inch, 
0. 

Initialloftd. 
TensUe  ftrenfth. 

.000005 

.000005 

.000035 

.000030 

.000050 

.000015 

.000070 

.000020 

.000095 

.000025 

.000150 

^000055 

. 000210 

.000060 

.000335 

.000125 

.000505 
.000670 

.000170 
.000165 

Practnred  4''.60  from  neck. 

Appearance,  granolari  in  part  dark  mottled* 
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No.  783. 


Marks,  ^*y^7^ 
Length,  12'^  * 
Diameter,  1".129. 
Sectional  area,  1  sqoare  inch. 
Gauged  length,  10''. 


CompreB- 
inchT 

SaceesaiTe 
compres- 
sion per 
inch. 

Permuient 
set 

Successive 

permanent 

set. 

B«marks. 

ToUL 

Peraciuure 
inon. 

Pkwndt. 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

18^000 

20,000 

21,000 

22,000 

23,000 

24,000 

28,000 
27,000 
28,000 
28L0O0 
80,000 

n,ooo 

82,000 
88,000 

84,000 
88^000 
38,000 
87,000 
38^000 
89,000 
40,000 
6a;  120 

PovndM. 

1,000 

2,000 

8,000 

4.000 

5,000 

6000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

M.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,000 

27^000 

28.000 

29.000 

30,000 

31,000 

32.000 

83,000 

84,000 

85^000 

86,000 

87.000 

88,000 

89.000 

40,000 

63,120 

Inch, 
0. 

.00005 
.'00009 
'.00014 
.00021 
.00027 
.00082 
.00038 
.00048 
.00049 

!00062 
.00068 
.00073 
.00080 
.00086 
.00002 
.00099 
.00105 
.00111 
.00119 
.00126 
.00132 
.00139 
.00147 
.00158 
.00182 
.00171 
.00179 
.00102 
.00202 
.00212 
.00222 
.00239 
.00257 
.00280 
.00295 
.00318 
.00347 
.00380 

Inch. 
0. 

.00005 
.00004 
.00005 
.00007 
.00006 
.00005 
.00006 
.00005 
.00006 
.00007 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00008 
.00006 
,       .00009 
.00000 
.00008 
.00013 
.00010 
.00010 
.00010 
.00017 
.00018 
.00023 
.00015 
.00023 
.00029 
.00033 

Inch, 
0. 

Jneft. 
0. 

Inftialload.     . 

• 

mtlmatestrenf^h. 

a 

.00003 

.00003 

.00008 

.00005 

.00018 

.00006 

.00021 

.00005 

.00038 

.00017 

.00077 

.00039 

.00169 

.00092 

Failed  by  triple  flexure. 
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12-INCH   B.   L.   EIFLED  MOETAKS^ 


ITo.  784. 

Length,  lOg' " 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


AppUed  loads. 

Compres- 

Bion  per 

incn. 

Sncceasive 

comproa- 

slon  per 

inon. 

Permanent 
eet. 

SnocesBive 

permanent 

Bet. 

^^m^f^\^ 

TotaL 

Per  sqnare 
incn. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16, 000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.  000 
23, 000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,  000 
33,000 
34.000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
58,600 

Pounds. 
*     1.000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15.000 
16,000 
17.000 
18.0C0 
19.000 
20,000 
21,000 
22.000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32. 000 
33,000 
34,000 
35.000 
36,000 
87,000 
88,000 
39,000 
40,000 
68,600 

0. 

.00006 
.00010 
.00014 
.00020 
.00024 
•    .00030 
.00036 
.00042 
.00048 
.00052 
.00056 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00104 
.00110 
.00116 
.00124 
.00134 
.00140 
.00150 
.00160 
.00168 
.00176 
.00190 
.00200 
.00210 
.00226 
.00288 
.00256 
.00278 
.00294 
.00320 
.00348 
.00386 

Tneh, 
0. 

.  00006 
.00004 
.  00(04 
.00000 
.00004 
.00006 
.  00000 
.00000 
.00006 
.00^04 
.00004 
.00008 
.00006 
.00006 
. 00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00010 
.00006 
.00010 
.00010 
.00008 
.00008 
.00014 
.00010 
.00010 
.00016 
.00012 
.00018 
.00022 
.00016 
.00026 
.00028 
.00038 

Inch. 
0. 

Ine/L 
0.    * 

Initial  load. 
UlttmateBtraigfli. 

.00002 

.00002 

.00002 

0. 

.00004 

.00002 

.00010 

.00006 

.00020 

.00010 

.00034 

.00014 

.00076 

.00043 

.00172 

.00096 

- 

Failed  by  triple  flexure. 


12-IKCH   B.  L.  BIFLBB  HOKTASa 

Oast-Ibon  Body,  No.  S. 


199 


Ko.3834 


Marks,  »^\*^ 
Length  of  stem,  27^. 
Diameter,  rM28. 
Sectional  area,  1  square  inclv 
Ganged  length,  20''. 


Slongation 
per  inch. 

SoecMsiTe 

Pomiftiidiit 

SaoceBBive 

permivnent 

set. 

Semarks. 

ToU 

PerBQiukre 

eloncatton 
periuch. 

sec. 

Poundi. 

1.000 
2;  000 
8.000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26,000 
80,010 

JPoundi, 
1,000 
2,000 
8.000 
4,000 
5,000 

6;  000 

7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,010 

Ineh, 
0. 

.000050 
.000100 
•000150 
.000206 
.000260 
.000320 
.000880 
.000436 
000500 
.000660 
.000610 
.000680 
.000740 
.000600 
.000875 
.000940 
.001010 
.001090 
.001170 
.001255 
.001850 
.001445 
.001545 
.001665 

Indu 
0. 

.000050 
.000050 
.000050 
.000055 
.000055 
.OOOUOO 
.000060 
.000056 
.000065 
.000060 
.000060 
.000070 
.000060 
.000060 
.000076 
.000065 
.000070 
.000080 
.000080 
.000085 
.000095 
.000095 
.000100 
.000120 

Ineh, 
0. 

Ineh, 
0. 

InitiAl  loAd. 
Tensile  strengtb. 

.000005 

.000005 

.000085 
...... ....;. 

.000030 

.000040 

.000065 

.000050 

.000010 

.000085 

.000035 

.000100 

.000015 

.000140 

.000040 

.000185 

.000045 

. 0002*5 
.000200 

.000060 
.000045 

Fractured  /'50  from  neck. 

Appearaneei  granular,  in  part  dark  mottled* 
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12  INCH  B.   L.    RIFLED   MOHTAB& 


KaSSSO. 


Marks,  «%'^ 
Length  of  stem,  27|'^ 
Diameter,  l'M28. 
Sectional  area,  1  sqoare  inch. 
Ganged  length,  20". 


Applied  loads. 

"^^ 

SncoMffire 
per  inch. 

Permaiieiit 

SnooeasiTe 
set. 

-^ 

Total. 

Persqiiare 
look 

Founds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21.000 

22,000 

2X000 

24.000 

25,000 

20,420 

Founds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

29.420 

Inch, 
0. 

.000050 

.000106 

.000155 

.000205 

.000255 

.000315 

.000375 

.000430 

.000485 

.000640 

.000600 

.000660 

.000730 

.000795 

.000860 

.000935 

.001010 

.001000  . 

.001166 

.001256 

.001345 

.001446 

.001550 

.001675 

Inch. 
0. 

.000050 
.000055 
.000050 
.0000.% 
.000050 
.000000 
.000060 
.000055 
.000065 
.000055 
.000060 
.000060 
.000070 
.000065 
.000065 
.000076 
.000075 
.000080 
.000075 
.000090 
.000090 
.000100 
.  000105 
.000126 

Inch, 
0. 

Inch. 

Initial  load. 
TeotileBtroagtiL. 

.000005 

.000005 

.000015 

.000010 

.000030 

.000015 

.000045 

.000015 

.000070 

.000026 

.000090 

.000020 

.000130 

.000040 

.000170 

.000040 

.000245 
.000290 

.000075 
.000045 

Fractured  W  from  neck. 

AppearancCi  granular  with  dark  spangles. 


12-INCH  B.  L.  BIFLED   MOBXARS. 
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No.  3830. 

Marks,  "^bV^ 
Length  of  stem,  27^". 
Diameter,  V'.12S. 
Sectional  ftroa,  1  square  inch. 
Ganged  length,  20''. 


AppUed  loada. 

SaoMaatre 
eloDffation 
per  incli. 

Permftnent 

SaooMsive 

permanent 

set. 

B«iiicrlu. 

TotkL 

TetHman 

1.000 

xooo 

8,000 
4,000 
6^000 
6,000 
7,080 
8,000 
8.000 
10,000 
U.00O 
12,000 
18,000 
14,000 
16,000 
16.000 
17.000 
18^000 

^z 

23,000 
21^000 
26^000 
S;890 

Jhntndt. 

1.000 

2.000 

8.000 

4,000 

6^000 

8^000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,008 

16.000 

18,000 

17,000 

18.000 

19.000 

20.000 

-21,000 

22.000 

28,000 

24,000 

25,000 

28^890 

JneK 
0. 

.008050 
.000100 
.000160 
.000206 
.080266 
.000316 
.008376 
.000436 
.000495 
.000555 
.000620 
.800085 
.000756 
.000826 
.000890 
.000046 
.001000 
.001075 
.001170 
.001278 
.001396 
.001640 
.001706 
.001890 

IndL 
0. 

.000050 
.060050 
.000060 
.000066 
.000050 
.000060 
.000060 
.000060 
.000060 

.oooooo- 

.000065 
.000065 
.000070 
.000070 
.000065 
.000056 
.005055 
.000075 
.000005 
.000100 
.0001?* 
.000146 
.000165 
.000185 

In€h. 
0. 

Indi. 

iBitiftllMd. 

Tentlle  strengtli* 

' 

0. 

.000015 

.000016 

.000036 

.000020 

.0000^ 

.000020 

.000070 

.000016 

.000090 

.000020 

.000115 

.0O0C25 

. 000185 

.000070 

.000340 
.000435 

,000166 
.000095 

Fractured  11''  fipom  neck. 
Appearance^  oniforin  granular. 
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12-INCH   B.   L.   EIPLED  ^MORTAES. 

ISO.  3837. 


Marks,  ^«^bV«« 
Length  of  stem,  27|". 
Diameter,  rM28. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  IomU. 

pertnoh. 

Saooeuive 
elongation 
per  inch. 

Permanent 
set. 

Bacoetaive 

permanent 

set. 

RemarkB. 

TotaL 

Persqaftre 

iAOh. 

Pounds. 
J,(JOO 
2,000 
8,000 
<W0 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 

lo.oyo 

17h  OOO 
lB,O0il 

10.  OOO 

20.  O^iO 

21,  1^00 
22,000 

a:i,oao 

24,0(rt) 
25,  wo 

a9,d7& 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5.000 

8,000 

7,000 

8.000 

9,000 

10,000 

11,000 

13,000 

18.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

30,000 

21,000 

28,000 
84,000 
25,000 
39,970 

Ineh, 
0. 

.000050 
.000105 
.000155 
.000210 
.000265 
.000880 
.000385 
.000450 
.000605 
.000560 
.000630 
.000695 
.000755 
.000835 
.000905 
.000990 
.001065 
.001155 
.001255 
.001360 
.001495 
.001610 
.001760 
.001945 

Inch, 
0. 

.000050 
.000055 
.000060 
.000U55 
.000055 
.000065 
.000055 
.000065 
.000055 
.000055 
.000060 
.000065 
.008060 
.000080 
.000070 
.000085 
.000076 
.000090 
.000100 
,000105 
.000135 
.  000115 
.000150 
.000185 

Inch, 
0. 

Inch. 
0. 

Initlalload. 

0. 

.000025 

.000025 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.O00U5 

.000030 

.000170 

.000056 

.900260 

.000090 

.000390 
.000485 

.000130 
.000106 

Fractured  10"  from  neck. 
Appearance,  uniform  granular* 


12-INCH  B.  L.  BIFLED   MOBTABS. 
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No.  785. 


Marks,  »>*bV« 

Length,  12".  * 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Ganged  length,  10". 


Applied  londs. 

Compree- 

SacoessiYe 
compi^M- 

Fennftnent 
set. 

Sacceseive 
pemiftQent 

Mt. 

Bemftrks. 

TotaL 

Persqiiare 

Potmdt 
1.000 
2,000 

tss 

5.000 
6,000 
7,000 
8.000 
9^000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
li),000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
^,000 
28,000 
28.000 
30,000 
31.000 
32,000 
33,000 
84,000 
85^000 
86,000 
87.000 
38,000 
30^000 
40^000 
64|960 

Bnmdt. 

1,000 

2,000 

8,000 

4,000 

5^000 

6,000 

7,000 

8,000 

9,000 

10,  WO 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

18,000 

20.000 

21,000 

22,000 

23,000 

24,000 

26.000 

86,000 

27,000 

28.000 

29,000 

80.000 

81,000 

32,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

40^000 

51^960 

Inch, 
0. 

.00006 
.00012 
.00017 
.00022 
.00027 
.00032 
.00037 
.00042 
.00048 
.00053 
.00060^ 
.00066 
.00071 
.00077 
.00082 
.00088 
.00095 
.00100 
.00108 
.00112 
.00120 
.00127 
.00132 
.00140 
.00148 
.00153 
.00162 
.00160 
.00178 
.00190 
.00201 
.00213 
.00228 
.00248 
.00268 
.00272 
.00203 
.00322 
.00352 

Inch. 
0. 

.00006 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00007 
.00006 
.00005 
.00006 
.00005 
.00006 
.00007 
.00005 
.00008 
.00004 
.00008 
.00007 
.00005 
.00008 
.00008 
.00005 
.00009 
.00007 
.00009 
.00012 
.00011 
.00011 
.00016 
.00015 
.0u016 
.00014 
•00020 
.00080 
•  00030 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  BtNogtlL 

.00001 
•--V 

.00001 

.00002 

.00001 

.00008 

.00001 

.00011 

.00008 

.00019 

.00008 

.00031 

.00012 

.00068 

.00087 

.00148 

.00080 

Failed  by  triple  flexure. 
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12-INCH   B.    L.   RIFLED   MORTARS. 


Ko.  786. 


Marks,  ^2  Vi"^^ 
Length,  ICK'.gS. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


AppUed  loAdB. 

Comprea- 

nionper 

inch. 

Snooessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Baooessive 

permanent 

set 

Remarks. 

Total. 

Per  square 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19, 000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
32.000 
33,000  . 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
61,940 

Powndt. 
1,000 
2,000 
8.000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,006 
40,000 
61,940 

Ineh, 

0. 

.00006 
.00010 
.00016 
.00020 
.00024 

,00030 
.00084 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.000^ 
.00086 
.00094 
.00100 
.00106 
.00112 
.00118 
.00124 
.00132 
.00140 
.00146 
.00162 
.00160 
.00170 
.00180 
.00190 
.00202 
.00216 

.00246 
.00264 
.00280 
.00302 
.00836 

Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00004  . 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.  00010 
.00010 
.00010 
.00012 
.00014 
.00014 
.00016 
.00018 
.00016 
.00022 
.00034 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strangth. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00002 

.00010 

.00004 

.00016 

.00006 

.00026 

.00010 

.00060 

.00034 

.00184 

.00074 

Failed  by  triple  flexure. 


12-inch  b.  l.  bifled  hortar8. 
Oast-Jbon  Body,  No.  61. 
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No.  38i7. 


JuftrKSf      j£  ^ 
Length  of  stem,  25|'^ 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inoth 
Ganged  length,  20". 


permoh. 

8aooeBsiT« 
eloDgatioii 
per  Inch. 

Permanent 
set. 

SacoesslTe 

permanent 

aet. 

Bemarki. 

ToUl 

Pers^iure 

Found*. 

1,000 

3,000 

3,000 

4.000 

5,000 

8,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17.000 

It*.  000 

19,000 

3D,0OO 

21.000 

22,000 

28.000 

24.000 

25,000 

31,150 

Powtdi. 
1,000 
2,000 

Sooo 

4,000 

6,000 

8,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14.000 

15,000 

18,000 

17.000 

18,000 

19,000 

20^000 

31,000 

22,000 

38,000 

24,000 

26,000 

31.150 

ImOL 
0. 

.000040 
.000090 

.000140 
.000190 
.000245 
.000300 
.000365 
.000410 
.000400 
.000530 
.000690 
.000645 
.000710 
.000780 
.000840 
.000016 
.000985 
.001060 
.001130 
.001210 
.001286 
.001395 
.001500 
'.001500 

IndL    ' 
0. 

.000040 
.000050 
.000050 
.000050 
.000066 
.000066 
.000056 
•000056 
.000050 
.000070 
.000000 
.000056 
.000006 
.000070 
.000060 
.000076 
•  000070 
.000065 
.000060 
.OOOOW 
.0U0076 
.OOOUO 
.000105 
.000090 

Inch. 
0. 

IfUh. 

0. 

InitUlload. 
Tensile  ttrengtb. 

Or 

.000016 

.000015 

.000086 

.000020 

.000045 

.000010 

.000060 

.000015 

.000086 

.000025 

.00(fll5 

.000030 

.000140 

.000025 

.000205 
.000240 

.000065 
.000035 

Fractured  i"  from  neck. 

Appearance  of  fractorei  granolari  with  dark-colored  spangles. 


206 


12-INCH   B.   L.   BIFLED   MOBTABS. 


Ko.  3883. 


Marks, »  V?,^ 
Diameter,  l'^l29. 
Sectional  aren,  1  square  inclh 
Gaaged  length,  2Xy\ 


AppUed  loads. 

SlooMtion 
perincb. 

SuocMsiTe 

elongation. 

per  inch. 

Pennaneiit 
aet 

SucoewiTtt 
penuanent 

BCd. 

BemarW 

TotaL 

Persqnaro 

ZV«ndf. 
1.000 

8^000 

4,000 

6,000 

<000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

28,000 

24,000 

26.000 

29,810 

Pounds, 

1,000 

.  8,000 

8,000 

iooo 

6,000 
6,000 
7,000 

8;  000 
o,oop 

10,000 

11,000. 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

83,000 

24,000 

25,000 

29,810 

Inch. 
0. 

.000060 
.000110 
.000160 
.000210 
.000260 
.000315 
.000365 
.000425 
.600485 
.000660 
.000600 
.000660 
.000715 
.000780 
.000850 
.000915 
.000900 
.001060 
.001135 
.061210 
.001300 
.001305 
.001495 
.001605 

.  Inch, 
0. 

.000060 
.000050 

.600050 
.000055 
.000060 
.000060 
.000060 
.000065 
.000050 
.000060 
.000055 
.000065 
.000070 
.000066 
.000075 
.000070 
.000075 
.000075 
.000090 
.000095 
.000100 
.000110 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  BdeBjcUi- 

.Soooio 

.000010 

.000025 

.000015 

.000035 

.  000010 

.000060 

.000025 

.  000060 

0. 

.000075 

.000015 

.000105 

.000030 

.000150 

.000045 

.000210 
.000245 

.000060 
.000035 

Fractured  J''  from  neck. 

Appearance,  granular;  light-colored  metal  interspersed  with  dark 
spots. 
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Marks,  "Vi?^^ 
-Length  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inoli* 
Oaaged  length,  20". 


Applied  IcMda. 

Snccesaive 
eloneation 
periocli. 

Pennaiient 

SttOOOMlTtt 

set. 

Bemttka. 

Total. 

Perwriiare 

SloU^tlOD 

per  inch. 

PoundM, 
1,000 
2,000 
8.000 
4,000 
5.000 
8,000 
7,000 
8»000 
9,000 
10.090 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,850 

PouncU 
1,000 
2,000 

•  8.000 
4,000 

elooo 

8,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,009 
18.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
28,000 
26.680 

Ineh. 

.000090 
.000110 
.000160 
.000310 
.800285 
.000325 
.000375 
.000435 
.000500 
.000566 
.000620 
.000700 
.000760 
.000840 
.000915 
.000990 
.001080 
.001166 
.001265 
.001380 
.001500 
.001635 
.001786 
.001970 

Ineh. 
0. 

.000050 
.000060 
.000050 
.000050 
.000066 
.000060 
.000050 
.000060 
.000066 
.000066 
.000056 
.000080 
.000060 
.000080 
.000075 
.000076 
.000090 
.000085 
.000100 
.000115 
.000120 
.000135 
.000150 
.000185 

IndL 
0. 

IndL 
.0 

InittolkMid. 

0. 

.00003(» 

.000086 

.000050 

.000016 

.000070 

.000020 

.000095 

.000026 

.000135 

.000040 

'".oboiio 

.000065 

.000276 

.000086 

.000416 
.000530 

.000140 
.000115 

1 

Fractured  5".75  from  neck. 

AppearancCi  grannlari  in  pwrt  dark  motUed* 
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Marks,  ^2**bV^ 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  Square  inbh. 
Gauged  length,  W. 


-So.lSS. 


Applied  loads. 

Compres- 
sion per 
inch.  ' 

Successive 
compres- 
sion per 
incb. 

Permanent 
set 

SncccsAive 

purmanent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25. 000 

26,000 

27,000 

28, 000 

29,000 

30,000 

81,000 

32,000 

83,000 

84,000 

35,  000 

36,000 

37,000 

88,000 

39,000 

40,000 

66,150 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

U.OOO 

12.000 

13,000 

14,000 

15,000 

16, 000 

17.000 

18, 000 

19,000 

20,000 

21,  000 

32,000 

23,000 

24,000 

25, 000 

26,000 

27,000 

28.000 

29.000 

30, 000 

31,000 

32,000 

33,000 

84,000 

•  35,000 

86,000 

37, 000 

88,000 

38.000 

40, 000 

56,150 

IncK. 

0. 
.00005 
.00010 
.00016 
.00021 
.00025 
.00030 
.00035 
.00040 
.00046 
.00051 
.00057 
.00062 
.00068 
.00074 
.00080 
.00085 
.00091 
.00098 
.00105 
.00110 
.00118 
.00124 
.00130 
.00137 
.  00U2 
. 00149 
. 00157 
.00167 
.00177 
.00187 
.00196 
.      .00205 
.00218 
.  00229 
.00248 
.00277 
.00290 
.00308 
.00340 

Inch. 
0. 

. 00005 
.00005 
.00006 
.00005 
.00004 
.00005 
. t0005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00005 
.00006 
.00007 
.00007 
.00005 
.  00008 
.  00006 
.  00006 
.  00007 
.00005 
.00007 
. 00008 
.00010 
.  00010 
.00010 
.00009 
.00009 
.00013  ' 
.00011 
.00019 
. 00029 
.00013 
.00018 
.00032 

Inch. 
0. 

Inch. 
0. 

IniUal  load- 
Ultimate  strength. 

0. 

. 

.00001 

.00001 

.00007 

.00006 

.00010 

.00003 

.00018 

.  00008 

.00028 

.00010 



.00056 

.00028 

.00140 

.00084 

Failed  by  triple  flexure. 


12-INCll    B.  L.  RIFLKD   MOKTARS. 
No.  794. 
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Length,  10".  " 
Diameter,  l'M20, 
Sectional  area,  t  square  inch. 
Gauged  length,  5". 


Applied  loftdB. 

C^impres- 

aion  per 

inch. 

Sacreiwive 
coroprea- 
sioupor 

Fertiiaiieiit 
aet. 

Sacccaaivo 

peruiiuient 

aer. 

Inch. 
0. 

KfHi  irks. 

TotaL 

Per  Boiiare 
Inob. 

Poundi. 

1.000 

iooo 

3,000 
4,000 
5.900 
6,000 
7.000 
8.000 
9.000 
10.000 
11.000 
12.000 
13.000 
14,000 
15^000 
16.000 
17.000 
18.000 
19.000 
30.000 
21.000 
22,000 
2:t.000 
21.000 
23.000 
26.000 
27.000 
28,000 
29.000 
90,000 
31.000 
32.0.10 
3:{.  000 
3».000 
35.000 
36^000 
37.000 
38;  000 
39.000 
40,000 
61,050 

Found§, 
1.060 
3.060 
8.060 
4,000 
5.000 
6.000 
7.000 
8.000 
9,000 
10.000 
11.000 
12.000 
13.000 
14.000 
15,000 
16.000 
17.0d0 
18,000 
19,000 
20,000 
31.000 
23.000 
23,000 
24.00t) 
25.000 
26.000 
27.000 
28,000 
29,000 
30.000 
31.000 
32.000 
33.000 
34.000 
35.000 
36.000 
37,000 

sfl;ooo 

39.000 
40,000 
64,050 

Inch, 
0. 
.00064 
.00008 
.00012 
.00016 
.00020 
.00036 

!00034 

.00040 
.00046 
.00052 
.00056 
.00062 
.00066 
.00072 
.00080 
.00084 
.00090 
.00096 
.00106 
.00106 
.00114 
.00120 
.00126 
.00184 
.00142 
.00150 
.00158 
.00166 
.00176 
.OOli'O 
.00106 
.00206 
.00224 
. 00240 
.00256 
.00280 
.00302 
.00330 

Tneh. 

0.       • 
.00094 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00000 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.(.0008 
.00010 
.00010 
.00010 
.00010 
.00itl8 
.00016 
.00016 
.00024 
.00022 
.00028 

Inch. 
0. 

Iiiiliiillo;::!.                       ' 

• 
UKimntoBtnii^th. 

0. 



"'6: 

.00002 

^00002 

.00006 

.66664 


1 

;:::;::::::::::::::;:::: 

1 

.OCOIO 

.00004 

........... 



.00024 

.00014 



.00054 

.00030 

1 

i 

.00130 

.00076 



Failed  by  triple  flexaie. 
H.  Ex.  166 14 


-^^^^ 
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12-IKCH    B.   L.    RIFLED    MORTAB8. 

Cast-Irox  Body,  No.  7. 
No.  3843. 


Length  of  stem,  23f ''. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


per  inch. 

Svcoeeaive 
eloDEstion 
per  inch. 

Permanent 
aet. 

SaeeeeaiTe 

1                        1 

Total. 

Per  ranare 

iBCh. 

permanent               Semarka. 
aet. 

Pound*, 
1.006 
2.000 
8,000 

\z 

10.000 
11.000 
12.000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24^000 
25.000 
31.380 

Pou7id». 

1.000 

2.000 

8.000 

4.000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

31,380 

Inek. 
0. 
.000050 
.000095 
.000140 
.000190 
.000245 
.000295 
.000350 
.000400 
.000455 
.000510 
.000570 
.000635 
.000095 
.000755 
.000815 
.000895 
.000900 
.001045 
.001115 
.001205 
.001300 
.001400 
.001605 
.  001625 

Indu 
0. 

.000050 
.000045 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000056 
.000060 
.000005 
.000060 
.000060 
.000060 
.000080 
.000065 
.000085 
.000070 
.000090 
.000095 
.000100 
. 000105 
.000120 

Indi. 
0. 

Inek. 
0. 

Initial  load. 

•      ..  1 

Tenaile  atrength. 

.000010 

.000010 

.000016 

.000005 

.000040 

.000025 

.000060 

.000020 

.000090 

.000030 

.000125 

.000035 

.000170 

.000045 

.000250 
.000300 

.OOOOSO 
^  .000050 

Fractured  1''.50  from  neck, 
Ax)i>earaQCC9  uuiform  granular. 


12-lNCU    B,  L,  RIFLED   MOliTABS. 
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So.  3844. 


Length  of  stein,  23^''. 
Diameter,  I'M  29. 
Sectional  area,  1  sqiiai-e  iucb. 
Cteuged  length,  20''. 


Applied  iMdik 


Tout 


1.0<» 
2,000 
3.000 
4.000 
6.0UO 

e,ouo 

7,000 

i^ooo 

».  000 
19.  »0 
ll,OilO 
12.000 
12,000 
14,000 
l.\MlO 
18.000 
17.000 
18.000 
19.C00 
20,000 
21,000 
2Z.MK) 
2a,  000 
24.U00 
■  C5,  W-O 
J     30.240 


r 


WMiiare 
Incii. 


Pounds. 
tooo 
2.0UO 
3.000 
4.0U0 
5.0110 
O.UUO 
7.000 
8.00U 
9,000 
10,000 
ll.UOO 
12.000 
13,010 
ItOOil 

10.000 
17,001) 
18,000 
10.000 
20.  WO 
21.000 
22,  too 
23.000 
21.010 
15.  HO 
3U,l'40 


Elongation 
per  inch. 


Jneh, 
0. 
.000050 

.OiiOlOO 
.000150 
.  b  u2»0 
.000-J5.'» 
.  000305 
.000360 
.000415 
.0004M> 
.000545 
.000505 
.0>.0(iOS 
. 000730 
.OUVSUO 
.00-M5 
.000946 
.001010 
.001105 
.001100 
.ooi:n*5 
.001305 
.INIIAIft 
.001070 
.00i^i5 


Succee«iro  p^„,„„^^,   SucresHWe  i 
elou)!Htt«m   Pwmaneht  j^r,„^„^„t 
per  inch.  '"•  wi. 


Bemwka. 


Inch. 
0. 

.000i>50 
.001(050 
.OOOOftO 
.0(NMli>0 

.  o;  oo.o 

.OlMil'&O 
.OOf'OiVS 
.  OOOOW 
.0J0005 
.000085 

.  f oooro 

.000070 
.0UJ0(^ 
.000070 

.oon0(;5 

.OOOOoO 
.00W»«5 
.000005 
.00<Nt83 
.000105 
.otmliio 

.OOOILO 
.011(1 1  .'iS 
.000175 


!  Jneh. 
0. 

Inch. 
0. 

,         , 

1 

.OOOOOS 

.000005 

.OOOOt.'t 

.000010 

.000015 

.000030 

.0OOI.5O 

I 

.000005 

.000085 

.000035 

;  .000110 

.000025 

j   .000155 

.000045 

.000205 

.000050 

Initial  loiUL 


.00<i3(5 
.000445 


.000  uo 
.C0(Mt0 


Tonnlle  ntrengtb. 


FrBCfuied  4".25  fiowi  neck. 
Appearance^  uniruiiu  granular. 
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12-INCH   B.    L.    RIFLED   M0RTAK8. 


No.  787. 


Marks/?  ^bV^ 

I/ength,  12".  * 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Ganged  length,  W. 


Applif 
Total. 

^d  loads. 

Compres- 
sion per 
inch. 

Sueoessire 

compres. 

sion  ]Mrr 

inch. 

Pennanont 
set. 

Sacce>sive 

pemianeiit 

set. 

Reuiarks. 

Per  sqoare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21. 000 

22,000 

23,  (.00 

24,000 

25.000 

26,000 

27,000 

28,000 

29.000 

30,000 

31.000 

32.000 

33,000 

34.009 

35.000 

36,000 

37,000 

38,000 

39.000 

40,000 

57,280 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.0O0 

7,000 

8,  OOJ 

9.000 

10,000 

11,000 

12.0U0 

18,000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

21,000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

31,000 

32.000 

33.000 

34,000 

35,000 

36.000 

37.000 

38,000 

39,000 

40,000 

57,280 

Inch. 
0. 

.00007 
.00012 
.00017 
.00022 
.00027 
.00030 
.00030 
.00041 
.00047 
.00061 
.00056 
.00061 
.00067 
.00073 
.00079 
.00085 
.00091 
.00097 
.0U102 
.00110 
.00115 
.00120 
.00126 
.00135 
.00143 
.00150 
.00157 
.00166 
.0017£ 
.00183 
.00103 
.00204 
.00215 
. 00226 
.00244 
.00261 

. 00298 
.00320 

Inch. 
0. 

.00007 
.00005 
.00005 
.00005 
.00005 
.00003 
.00006 
.00005 
.00006 
.00004 
.00005 
.00005 
.00006 
.00006 
.000416 
.00006 
.00006 
.00006 
.00005 
.00008 
.00005 
.00005 

. oooon 

.00009 
.  00008 
.  Ot)007 
.0U007 
.00009 
.00006 
.00011 
.00010 
.00011 
.00011 
.00011 
.00(08 
.00017 
.00010 
.00018 
. 00028 

Inch, 
0. 

Inch. 
0. 

luUial  load. 
IMtlmalcsfrcnslh. 

0. 

.00002 

.00002 

.00006 

.00004 

.66610 

.00004 





.00016 

.00006 



.00026 

.00010 



— 

*'" 

.00055 

.00029 



.00125 

.00070 

1 1 

Failed  by  triple  flexure. 


12-inch  b.  l.  rifled  mortars. 
Oast  Iron  Body,  No.  8. 
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No.  3868. 


Marks,  ^1J5;S*> 
Length  of  stem,  23''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  liwds. 

Blonfi[ailon 
perlnoh. 

SuoceaslTe 
elonjsatioii 
per  inch. 

SuoceMive 

Remarka. 

TotaL 

Per  square 

PermMient  ^rmuieut 
set. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
«,000 
7,000 
8,000 
0.000 
10.000 
11,000 
12.000 
13,000 
14,000 
15.000 
1«,000 
17.000 
18.000 
19,000 
20,000 
21.000 
2-J.006 
23,000 
34.000 
25.000 
31,070 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8^000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
31,070 

Ineh. 
0. 
000050 
;  600100 
.000150 
.000200 
.000250 
.000310 
.000365 
.000415 
.000476 
.000535 
.000610 
.000660 
.000710 
.000780 
.000805 
.000035 
.001010 
.001065 
.001185 
.001285 
.001405 
.001525 
.001075 
.001840 

Inch, 
0. 
.000060 
.000050 
.000050 
.000056 
.000060 
.000060 
.000055 
.000050 
.000060 
.000060 
.000075 
.000060 
.000050 
.000070 
.000085 
.000070 
.000075 
.000075 
.000100 
.000100 
.000120 
.000120 
.000160 
.000165 

Ineh. 
0. 

Inch. 
0. 

• 
Inltialloaa. 



Tonfille  RtTorgth. 

0. 

• 

.000025 

.000025 

.000035 

.000010 

.000050 

.000015 

.000080 

.OOOOJIO 

.000115 

.000035 

.oboieo 

.000045 

.000240 

.OOOOftb 

.000380 
.OOU480 

.000140 
.000100 

Fractared  2"  from  neck. 

Appearance,  granular,  in  part  dark  mottled. 

Specific  gravity,  7.2781. 

Hardness,  17.17. 
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U-INCn    B.    L.   RIFLED   MORTARS, 


No.  3850. 
Marks/^M^i^TB, 

Length  of  dtem,  23''. 
Diameter,  l'M29. 

Sect f oral  fvn*i\,  1  srjunre  ihcIk 
Gttugt^l  It^iigtb,  20", 


^PV 


J.  000 

3.000  * 

4,000 

&,0U0 

e,ow 

7,000 

»,OttO 
10,000 
11,000 

ia,ooo 
is.oao 
u,ooo 

ie,otK» 
iT.Ocw 
18,000 

Sit,  000 
21,000 
2i,(jOO 
23,000 

2i,  ma 

25,UOO 


Inch. 

.000040 
.  tKNHI0O 
.000140 
.  0<iOl») 

.ooo-zw 

.0009A5     I 

.  (M)mu5    ■ 
.mf04e£   I 

.Otrt>!il5 

,  CK>Ufi75  ' 
.  IKH'OJS 

.WMJ710  J 

.0U0775  ! 

.0(H)K^  I 

,  iiW&Vi  { 

.  w\M^    \ 
OUHIQ 

.ooT&a5   I 

,OtiHKW    I 


.000010 

.  OM<KIjO 
.Ouoo^ 

,  IKKKiftO 

.omjo:^ 
.  umturiS 

.OtXJOOO 
.OOOOO-J 

jnioo7r» 

.000075 

.IKMMKO 
,(K>0OM) 
.110(11115 
.00011,^ 

,  UiFOlflj 

,iK70Hft 
.  (jOO^IW 
.OOOIOS 


iueA. 


/»»dl 


, 

1  ,..***  ..*-,.  .__, —  , , 

:    0,               1 

"Vflowio" 

1       ,000012 

.00000^ 

,ikyoLa5 

.iHKtU^J 

"''wioimo 

.  tMnrib 

"\otMJJ05" 

'".'wooia 

,  uuitrtKi 

".iwoait 

".oooss" 

"\oooooi' 

.OOOUO 


UemnrkA. 


liiUiul  [oad. 


T 


TV'ii^tli'  Mtrenfrth. 


Fnicitureil  11"  from  inn^k. 
AppeaniBco,  uuilbrm  graiinlaiv 


<y/>ocz^nja7hiS'^07n,  -^r-oecTiy  ^z^sc^ . 


H  Ex..../^jr_._5i  2 


12-INCH   B.   L.   RIFLED.  MOBTARS. 
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No.  780. 


Marks,  I'V*."^** 
Leugtb,  12".  * 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Compna- 

ftion  iNsr 

incb. 

Siicc«nlTe 
oonpres* 

Penaftvent 
let. 

SncoeAatre 

Reniftrks. 

•r-"-  i^'Kr" 

penuanent 
set. 

I'oundM, 

1,000 

2,060 

8^000 

4,000 

3,000 

8.000 

7.000 

8,000 

%000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

31,010 

22.000 

22.000 

34.000 

25,000 

^m 

27.000 
28,000 
29.000 
80.000 
31,000 
82,000 
33,000 
34,000 
83.000 
36,000 
87.000 
38,000 
88.000 
40,000 
5^260 

Pound*. 

1.0UO 

8,006 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

16.000 

16,000 

17,000 

18.000 

19,000 

20.000 

81.000 

22.000 

83;  000 

24,000 

25.000 

26.U00 

27.000 

28.000 

29.000 

30,000 

31.0U0 

32.000 

38,000 

34,000 

85.000 

86.000 

87,000 

88.000 

*    89,000 

40,000 

66,260 

Inch. 
0. 

.00008 
.00010 
.00013 
.00018 
.00023 
.00028 
.06033 
.00038 

.ooua 

.00049 
.00054 
.00058 
.00065 
.06070 
.00076 
.00081 
.00087 
.00092 
.00096 
.00106 
.00113 
.00119 
.00124 
.00132 
.00140 
.C0147 
.00158 
.00163 
.00176 
.00187 
.00197 
.00212 
.00226 
.00243 
.00263 
.00283 
.00310 
.00340 
.00368 

Inch, 

0. 

.00003 
.00007 
.00003 
.00005 
.00005 
.00005 
.00006 
.00006 
.C0o05 
.00106 
.00005 
.00005 
.00006 
. 00006 
.00006 
.00005 
.00000 
.00005 
.00006 
.00008 
.00006 
.00007 
.00005 
.00008 
.00008 
.00007 
.00006 
.00009 
.00014 
.00011 
.00010 
.00015 
.00014 
.00017 
.00020 
.00020 
.00027 
.000:10 
.00028 

Ineh. 
0. 

Ineh. 
0. 

loiUallond. 
Ultimato  atrongtb. 

0. 

.06008 

.00662 

.00007 

.00005 

.00010 

00068 

.00017 

.00007 

.00032 

.00015 

' 

.00075 

.00043 

.«  .. 

.00182 

.00107 

Failed  bj  trif^Ie  flexure. 
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12-INCH   B.  .L.    RIFLED   MORTARS. 

Cast-Iron  Body,  No.  9. 


No.  3909. 


Marks,  "^mV' 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20'\ 
Length  of  stem,  23'^ 


Applied  loftdt. 


Total. 


Povfutt. 

1,000 

2,000 

3.000 

4,000 

6,000 

0.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

30.710 


Per  sauare 
inch. 


Poundt. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

P,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21.000 

22,000 

23,000 

24.000 

25.000 

30,710 


Elongation 
periDcb. 


Indi. 


.000165 
.000165 
.000205 
.000200 
.0003 16 
.000380 
.000435 
.000495 
.000555 
.000680 
.000680 
.000765 
.000830 
.000900 
.000985 
.J01J55 
.001150 
.001250 
.001355 
.  001470 
.001636 
.001770 
.001986 


Suceeasive 
elongation 
per  inch. 


Inch. 
.0 

.000056 
.000055 
.000050 
.000050 
.000055 
.000056 
.000065 


.000060 
.000060 
.000076 
.000000 
.000075 
.000065 
.000070 
.000083 
.000U7U 
.000095 
.OOOIUO 
.000105 
.000115 
.000165 
.000135 
.000215 


Permanent '^"®*^~**''! 


Inch. 


Inch, 


0. 

0. 

."" 1 : 

.000005 

.000005 

.000065 

.000030 

.000045 

.000016 

.000080 

.000035 

.000105 

.000025 

.000160 

.000045 

.000215 

.000065 

.000305 

.000090 

Initial  load. 


.000445 
.000560 


.00(1110 
.000115 


Tensile  strength. 


Fractured  5^''  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.2811. 
Hardness,  17.08. 
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No.  3910. 
Marks/^M^F^.TR, 

Diameter,  1".275. 
Sectional  area,  .989  aqaare  inch. 
Ganged  length,  20". 
Lengthof  stem,  23^ 


Applied  loads. 


Total. 


Found*. 

996 

1,996 

3*993 
4.990 
6,9K8 
8.986 
7,9»4 
8,9K2 
9.080 
16.978 
11,976 
12,974 
18,972 
14,97U 
15,968 
16^9G6 
17,964 
18, 9»;2 
19  'MO 
20.  9.«t 

2i.g:>6 

52,954 
23,95' 
24.  OnO 
31,UU0 


Per  Miiare 
inch. 


Pound*. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,600 

8.000 

9.000 

10.000 

11,000 

12.000 

13.000 

14.000 

1.5,  <>00 

IC.OOO 

17.060 

18,000 

19.000 

20,000 

21.000 

22.600 

23.000 

24.000 

25.000 

31,960 


Bionsation 
perinoh- 


Tneh. 
0 

.ooooso 

.000095 
.000140 
.00«M!»5 
.000245 
.000-J90 
.000340 
.000400 
.000450 
.000505 
.000555 
.000625 
.000685 
.  00()7:.0 
.000805 
.000875 
.00<i935 
.001000 
.001060 
.00145 
.0012115 
.001300 
.00i:<90 
.001490 


'Successive 
eloogatiou 
per  incb. 


Incft. 
0. 

. 000050 

.o<'0«»n 

.000iit5 
.000(1  .'i 
.UOOOdO 
.LOOOl.'V 

.  ooou.vi 

.  0004)00 
.UO.Hi.'iO 
.000055 

.oooo:»o 

.00IW70 
.OOOOfiO 
.  U<Hl005 
.  00  >055 
.00i>070 
.  (H)  (too 
.  0(iOUG5 
.  000(100 
.  00008 '» 
.  OOdO(iO 
.  0001-95 
. 000090 
.000100 


Perniar.eut 
Set. 


Inch. 


]^ior;iiiiiiuiit 


liicli. 


T!i':iu»r'  H. 


"a 1. ::::::::::. 

....: 



"."oaOolV 

""."o6.*o:5 

".000015 

.  000035 

.  imirio 

".000055' 

.0W('.2(V* 

".'011O06.V' 

001  to  10 

.000100 

. 000035 

"  ".'600136 

'.(KMWsi* 

".660: 65 
.  000205 

.  0000:^0 
.  000040 

Initial  loutL 


i     IViisllo  Mror^'h. 


Fractored  V  from  neck. 
Appearance,  nnifomi  granalar. 
Specific  gravity,  7.2839. 
Hardness^  10.90« 
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12-INCH   B.   L.   RIFLED   MORTARS. 


\-^'. 


Ko.  821. 


Marks/^Mj^TR. 

Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Compres* 
sion  por 

iDCb. 

8acc«saive 
compres- 
sion per 
inch. 

set 

Sncoesslve 

Remarks. 

Total. 

Per  square 
inch. 

pemianent 

SOb 

Pounds. 
1,000 
2.000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 

i:i,  000 

14.000 
15, 000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
20.000 
30.000 
31.000 
32,000 
83.000 
34.000 
35. 000 
36.000 
37.000 
88,000 
30.000 
40.  too 
55.610 

Pounds. 

1,000 
2.000 
8,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
1.%  000 
16, 000 
17,000 
18,000 
19,003 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26.000 
27.000 
28.000 
29.000 
80,000 
31,000 
82.000 
33.000 
34.000 
35,000 
36,000 
87,000 
38.000 
39,000 
40,000 
55.610 

Inch, 

0. 

.00002 
.00008 
.00012 
.00018 
.00022 
.00028 
.00033 
.00039 
.  00043 
.00050 
.00057 
. 00061 
.00068 
.  00072 
.00060 
.00086 
.00002 
.00098 
.00104 
.00111 
.00117 
.00112 
.00130 
.00137 
.00144 
.00151 
.00159 
.00169 
.00179 
.00100 
.  00200 
.00215 
.00225 
.00242 
.00262 
.00282 
.  00300 
.00326 
.00380 

Inch, 
0. 

.00002 
.00006 
.00004 
.  00006 
.00001 
.00006 
.00005 
.00006 
.00004 
.00007 
.00007 
.00004 
.00007 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00005 
.00008 
.00007 
. 00007 
.00007 
.00006 
.  00010 
.00010 
.00011 
.  000 10 
.00015. 
.00010 
.  0OU17 
.00020 
.00020 
. 00018 
.00025 
.00055 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  streuKth. 

0. 

.......J.... 

0. 

.00004 

.00004 

.00010 

.00006 

, 

.00017 

.00007 

.00030 

•00013 

.00071 

.00041 

.00168 

.00097 

Failed  by  triple  flexure. 
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No.  823. 


219 


Leugth,  10.'' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  &'. 


CompTM- 

Bion  per 

inoL 

Snccomive 

compres- 

sioa  per 

lDo£u 

SuccPAStve 

Total 

Peraaoare 
ineh. 

^^        •  permanent 
Inch.             Ineh. 

0.          :     «. 

Remarks. 

1,000 

9^000 

8.000 

4,000 

5^000 

8,800 

7,000 

8,000 

8,000 

10.000 

11,000 

12.000 

18.000 

14,080 

1^000 

16^000 

17.000 

18,000 

18,000 

20.000 

21,000 

22.000 

28,000 

24,000 

25.000 

38,000 

27.000 

28,000 

29.000 

80.000 

81.000 

82,000 

33,000 

84.000 

80.000 

88,000 

87,088 

aaooo 

88,800 
4a  000 
«^800 

1,000 
2,000 
8.000 
4,000 
5,000 
8,000 
7,000 
8.000 
8^000 
10,000 
11,000 
12,000 
13.000 
14,000 
19^000 
18^000 
17,000 
18,000 
19,000 

Inek. 
0. 

ioooos 

.00012 
.00016 
.00020 
.00024 
.00030 
.00034 
.00010 
.00044 
.00050 

. VVV9* 

.00060 

! 00070 
.00076 
.00080 
.00088 

Inch. 

0. 

.00004 
.00004 
.     .00004 
.00004 
.00004 
.OtOO* 
.00006 
.00004 
.00006 
.00004 
.00000 
.00034 
.00006 
.00006 
.00004 
.00U06 
.0000* 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
. 00010 
.00006 
.00006 
.00010 
.00008 
.00012 
.00010 
.00010 
.00014 
.00014 
.00020 
.000i!4 
.00022 
.00030 
.00040 

TnKuil  loAfl. 

1 

0. 



!  

0. 

.00002 

.00002 

20,000            .00002 
21.000    1        .00100 
22,000            .00106 

.00006 

.00004 

. 

23,000 
24.  COO 
25.000 
28,000 
27.000 
2&000 
»;000 
80.000 
31.000 
82.000 
33,000 
84.000 
3^000 
86.000 
37,000 
88.000 
88,000 
40,000 
8B.800 

.00114 
.OOltM 
.00134 
.00134 
.00140 
.00140 
.00156 
.00164 
.00176 
.00186 
.00196 
.00210 
.00224 
.00244 
.00268 
.00290 
.00320 
.00360 

V 

.00012 

.00006 

.  00026 

.00014 

.  ooo:>« 

.00032 

.00160 

.00102 

Ultimate  strentrth. 

Failed  by  triple  flexure. 
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Cast- Iron  Body,  No.  10. 

No.  3911. 

Marks,  "  ^m  ^t,^  ^' 
,  Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 
Length  of  stem,  23". 


Applied  loads. 

H:!oTi|;ation 
per  iocb. 

Successive 
eloiiisntion 
per  inch. 

Inch. 
0. 

.000010 
.  000  J40 
.W;0OU) 
.0.MI040 
.OOitOlb 
.  (.000«i5 
.  OOOOIVS 
. OOOOQO 
.000055 
.000055 
.O000')5 
.  000060 
.O0OU7O 
.000070 
.000065 
.000070 
.  000070 
.000080 
.  000065 
.000090 
. 000075 
.000005 
.000090 
.000075 

Penuaoent 
sot. 

Inch. 
0. 

Siicoesftive 

permanent 

si<C. 

Remarks. 

Total. 

Per  square 
men. 

Pounds. 

1,000 

2,000 

3.000 

4.000 

5.000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

23;  000 

31,540 

Pounds. 

1,000 

2,00') 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,00C 

25, 000 

31,540 

Inch. 
0. 

.000040 
.  000(180 
.000120 
.COOItiO 
.  OOO'iOO 

.  ooo'jas 

.  000 J20 
.  0003)<0 
.000435    . 
.000490 
. 000545 
. 000605 
.001675 
. 000745 
. 000810 
.000580 
.00U950 
.001030 
.00.095 
.001186 
.  001200 
. 001355 
.00N15 
.  001570 

Inch. 
0. 

Initial  load. 
Tensile  strenglli. 

.OC0005 

.000005 

'".'ooooio* 

"."oooois*" 

.000020 

.000020 

.000040 

.000020 

.000065 

.000025 

.000085 

.IWK)20 

.000105 

.000020 

.000155 

.000050 

.000215 
.  1100270 

.OOOOOu 
.000055 

Fractured  2''  from  neck. 
Appearance,  granular. 
Specific  gravity,  7.2866. 
Hardness,  18.48. 
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No.  3912. 


Marks,   12MRj.^TR. 

Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Gauged  leugtb,  20". 
LeDgtb  of  stem,  23''. 


Appliatl  loads. 

Elongation 
per  inch. 

Saoceuive 
elongation 
per  incb. 

Permanent 
set. 

Inch. 
.0 

Saccesaive 

TotaL 

Per  aqnare 
incb. 

permanent               Bemarks. 
set. 

l.tOO 
2,000 
8,000 
4,000 
6,000 
8,000 
7.000 
8,000 
9.000 
10,000 
U,0C4» 
12.000 
13,000 
14,000 
15.000 
10,000 
17,000 
18,000 
10,000 
2i»,000 
21.000 
22,000 
23.000 
24.0Ot 
2\000 
2J.8aO 

Pounds. 
1,000 
2;  000 
3.000 

Tim 

5^000 

6.000 

7,i'00 

8.000 

0,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16  UOO 

17  000 
18,000 
10.000 
20.000 
21,000 
22.0CO 
23,000 
2I.0O0 
25,000 

29,8eo 

Inek. 

0. 

.000055 
.  000105 
.000160 

'.000200 
.000245 
.OO-r^fiO 
.000325 
.000380 
.000445 
.000500 
.00C565 
.000640 
.000705 
.000790 
.000865 
.0UU910 
.001030 
.001125 
.001215 
.0«1330 
.001450 
.001600 
.001755 
.001980 

Inch, 
0. 

Initial  load. 

-.000005 

-.0OD005 

TcDsile  strength. 



.00yol5 
.0'H)055 

.000005 
.000055 
.000065 
.000075 
. 000065 
.  00008.') 
.  000075 
.000075 
.000000 
.000095 
.000090 
.000115 

.ooor.H) 

.0OU15O 
.000155 
.000225 

-.000015 

-.OOJOIO 

0. 

.000015 

. 000040 

.000040 

.  000065 

.000025 

.OUOIIO 

.000055 

.00U180 

.000070 

.000270 

.000090 

.000435 
.000575 

.000163 
.  000140 

* 

Fractured  3"J5  from  neck. 
A|)i>earance,  granular. 
Specific  gravity,  7.2838. 
Hardne88;  16.5G. 
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12-INCH   B.  L.  EIFLED   MORTARS. 
No.  823. 


Length,  12''.  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

«,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

2C.000 

21,000 

22,000 

23,000 

24,000 

25.000 

28.000 

27,000 

28,000 

20.000 

30.000 

31.000 

82,000 

83,000 

84,000 

85,000 

36.000 

37.000 

38,000 

89.000 

40.000 

66,400 


Per  squaro 
iucli. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

30,000 

lii,  tjoo 

2L»,  uOO 
SJ,  0(10 

2i,yoo 

25.000 

20,  0(10 
27.0.10 
3^.  aw 
1*0,000 

m,  ooo 

3*  000 
^J?.  Oi.'U 
3i),UU0 

34,000 
85,000 
36,000 
87.000 
38,  OCO 
39,000 
40.000 
56,400 


Compress- 
ion per 
incn. 


Inch, 

0. 

.00005 
.00010 
.00014 
.00019 
.00024 
.00030 
.00036 
.00041 
.00047 
.00052 
.00058 
.00063 
.00068 
.00073 
.00080 
.00087 
.00093 
.00098 
.00103 
.00109 
.00117 
.00122 
.00129 
.00186 
.0014X 
.00151 
.00158 
.00167 
.00177 
.00189 
.00200 
.00213 


.00246 
.00270 
.00288 
.00309 
.00340 
. 00370 


Saccossive  !  o„^«^..,„^. 

cominess-    Permanent  1  ?"^^,^*i'^? 

ionpi^r     I       aet  Permanent 


Inch, 
0. 

.00005 
.00016 
.00004 
.00005 
.00005 
.00006 
. 00006 
.00005 
. 00006 
.00005 
.00006 
.00005 
.00005 
.00005 
.00007 
.00007 
.00006 
.00005 
.00005 
.00006 
.00008 
.  00005 
.00007 
.00007 
.00007 
.00008 
.00007 
.00009 
.00010 
.00012 
.00011 
.00013 
.00016 
.00016 
.00J25 
.00018 
.00021 
. 00031 
.  OOO.'tO 


Itick.  Inch, 

0.  0. 


0. 



.OCOOl 

.00001 



.00005 

.00004 

1 

.00009 

.00004 



.00017 

.oooas 

. 10033 

.00016 

1 

^ 

.66675     .6661*2 

1 

Remarks. 


Initial  load. 


.00174  .10099 


Ultimate  eirongtb. 


Failed  by  triple  flexure. 


12-IKCH   B.   L.    RTKLKD   MORTARS. 
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No.  824. 


Marks,  "^B^gJ^* 
Ixjngth,  W.  " 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Gauged  leiigtb,  6". 


Applwd  loftda. 


TotaL 


,  rar  sqoat« 
inch. 


Poundt. 
UiMO 
2,000 

8.WI0 
4.000 
5,000 

e^uuo 

7.<>00 

a  000 

!».U00 
10.000 
11,000 
12,000 

rj.ouo 

14.000 
15,000 
10^000 
17«000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24  000 
25,000 
28,000 
27,(00 
28,000 
29.000 
30.000 
8),  MO 
82,000 
83,000 
34.000 
35.000 
30^000 
87.000 
88.000 
39.000 
40.000 
G4,000 


Pounds. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
U,000 
12,000 
13,000 
14,000 
15.000 
]6,0OO 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26.000 
27,000 
28.000 
20. 000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38.000 
39.000 
40,000 
64,900 


ComprM- 

aion  par 

inoa. 


Inch. 

0. 
.00003 
.00006 
.  O0U12 
.00016 
.00020 
.03024 
.00030 
.00086 
.00042 
.00046 
.00052 
.00058 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00006 
.00104 
.00110 
.00116 
.00124 
,00132 
.00142 
. 00148 
.00156 
.00104 
.00174 
.00188 
.00190 
.00208 
.00222 
.00242 
.00201 
.00284 
.00312 
.  00342  ■ 
.00378 


Soccossire 

oompn«- 

bIou  per 

incu. 


Inch. 
0. 

.00002 
.00004 
.00  06 
.00.01 
.00004 
.00004 
.00006 
.00006 
.00000 
.00004 
.00006 
.00006 
.00004 
.00006 
. 00004 
.00006 
.00006 
.00006 
.  0  >UO0 
.OOOOH 
.00000 
.00006 
.00008 
.00008 
.00010 
.00006 
.00008 
.00008 
.00010 
.00014 
.00008 
.00012 
.00014 
.00020 
. 00022 
.00020 
.00028 
.00030 
.00036 


PermaDent 


Inch. 
0. 


t  SucoeMive 
I  peinianriut 
I  HCi. 


Inch. 
0. 


Remarks. 


Initial  loail. 


.00002 


.00002 


.00010  I 


. 00008 


.00018 


.00008 


.00036 


.00018 


.00076 


.00186 


.00110 


Ultimate  strcoKth. 


Failed  by  triple  flejLure. 
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2- INCH    B.    L.    RIFLED   MORTASS. 


Cast-Ieon  Body,  No.  11. 
No.  3976. 


Mark8,^2MB,,^lTB. 

Diameter,  I'M^. 
Sectioual  area,  1  Hquare  inch. 
Gauged  lenijtb,  20". 
Length  of  stem,  23''. 


ApplU 

Ml  loads. 

Per  square 
inck 

Elongstion 
per  inch. 



Inch. 
0. 

.000045 
.000095 
.000145 
.000200 
.  ()00->4& 
. 000300 
.00(1345 
.000395 
.  0004.55 
.  000505 

.ooo'seo 

.000020 
.OOOOCO 
. 000745 
. 000800 
.  00.  »>.'• 
.0  (if  40 
.001015 
.  001 100 
.001100 
.(•01 -'90 

.imrtno 

.001400 
.001040 

SuccositiTo 
elunuation 
p«r  inch. 

Permanent 
set. 

Inch. 
0. 

SncccsAivft 

perir.aiiirui 

set. 

Inch. 
0. 

1 

ToUl. 

Remarks. 

Pounds. 

1,000 

2.000 

3.r;00 

4,000 

5,000 

6.000 

7.000 

8.000 

9,000 

10.0(0 

11.(100 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,0(0 

20.(00 

21.000 

22.000 

23, 0(H) 

74,0<H) 

2ft,<H»0 

29,fa80 

Pounds. 
1.000 
2.  000 
3.0('0 
4.0(0 
5.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 

uooo 

14.000 
15,000 
16,(00 
17.  (HKl 
IH,  0<  0 
10.  (00 
20.0(K) 
21.000 
22,  ( 00 
23.(00 
24.  •  (M) 
25.(H>0 
20,0i<0 

Inch. 
0. 
.000045 
.000050 
.  OOOOMI 

.  oo(mr».5 
.  00(10  (•• 

.0000-5 
.0r.Oi45 

.  oo(»(i:rt) 

.000000 
.  000(50 
.  OOOd.Vi 
.OOOOCO 
.0004.00 
.  OOOOtio 
.(»0«H5*i 
.  0000(M 
.  0i.(:ft7.» 
.  0(M>075 
.  0(»«08.^ 

.ooocoo 

.too  00 
.OOOK-O 
.(HM'IUO 
.000150 

Initial  load. 



0. 

TrnaiTe  sti'^niitb. 

.  t(K)0('.'» 

'  .ootfois 

.010005 

'  ".ooooio' 

.000040 

.000025 

.  0.  O0.i0 

"".'ooookV 

.000010 
'"."000635" 

. 000120 

.C00035 

.000190 

.  OOtWTO 

.  000^70 
.0.0345 

.00..0^0 
.000075 





Fractured  3".5  froin  neck. 
Appearance,  granular,  mottled. 


12-INCH   B.   L.    RIFLED  MOBXARS. 
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No.  3077. 


Marks,  ^^V»*7»« 
Diameter,  l'M29. 
SectioDai  area,  1  square  iDch. 
Ganged  length,  20''. 
Length  of  stem,  2*6". 


RlnnmitlAn 

SuccoAftlve 

Pertnanent 
aet. 

Saoceuire 

permanent 

sot. 

Kemarke. 

Total. 

Peraqaare 

per  inoh. 

elongatioD 
per  iucb. 

PouimU. 
l.bOO 
2.000 
8.000 
4,0«> 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
11000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,009 
21.000 
22.000 
23,000 
24.000 
24,900 

Pouiuf*. 

1.000 
2,000 
3.000 
4.000 
S.000 
6.000 
7,000 
8.000 
9,000 
10,000 

nlooo 

12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28.000 
24.000 
24,900 

Inek. 
0. 
.000050 
.000090 
.000140 
.000190 
.000240 
.000290 
.000340 
.000396 
.000450 
.000500 
.000560 
.000610 
.000680 
.000740 
.000800 
.000860 
.000940 
.001005 
.001090 
.001185 
.001270 
.001.'W5 
.001470 

Inch. 
0. 

.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.0000.0 
.000055 
.000055 
.000050 
.000060 
.000050 
.000070 
.000060 
.000060 
.000060 
.     .000080 
.000065 
.000085 
.000095 
.000085 
.000095 
.000105 

Inch, 
0. 

Inch, 

0. 

luitialloacL 
TensHe  strength. 

0. 

''■'■.!"".'.'.-":":-""-: 

.000010 

.000010 

.000020 

.OOPOIO 

.000040 

.000020 

.C00060 

.0(K)020 

.000095 

.000035 

.000135 
'".'066200'" 
"".'000275" 

.000040 

*"*i00066  ' 

".000075* 

Fractared  at  neck. 
Appearance,  grannlar  mottled. 

TENACITY  SPECIMENS. 

General  marks,  13  M  Bn  T  Bi. 


No.  of 
test. 

3078 
3079 

8081 
.'S0R3 

Knoibers. 

Diameter- 

1.129 
1. 129 
1.129 
1.120 
1.129 
1.129 

SeciioDsl 
area. 

Sii.inelut. 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 

Tensile  strenj^th. 

Speciflo 
Kravlty. 

7.3:>44 
7. 3:»;;t) 
7. 3193 

Uardness. 

Total. 

PoundM. 
39,  180 
36. 220 
32.470 
35,790 
113,260 
3J,100 

Per  sqaatt; 
inch. 

Pouniltt. 
30,  ISO 
36.  2-0 
32, 470 
35,790 
.IH.  200 
33.100 

IIT,  1 
MT4  0 
M  1\  M 
M  l\  I 
M  T,  0 

18.08 
17.62 
17.09 

8083 

UT.O 

7.3135 

16.56 

Apiiearance  or  fracture,  granalar  mottled. 
H.  Ex.  1G5 16 
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12-INCH   B.   L.   RIFLED   MOUTABS. 


Length,  12". 
Diameter,  l'M29. 
SectioTial  area,  1  square  inch. 
Ganged  length,  10''. 


No.  827. 


Compree- 

SacoesslTe 

Ponnaii«nt 
set. 

Sncr4>iwiTe 

permaoent 

sot 

Bcxnarks. 

Total. 

PwsqQAre 
iBcL 

•Sir 

PoundM. 
1,000 
2,000 
8,000 
4.000 
6.060 
6,000 
7,060 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
If,  000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
32.000 
33,000 
84.000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
56,050 

Poinds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 

aooo 

9,000 
10,006 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22.000 
23.000 
24.000 
25.000 
26,000 
27.000 
28.000 
29.000 
80,000 
81,000 
82,000 
33.000 
34,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40.000 
56,050 

Inch. 
0. 

.000060 
.060100 
.000180 
.000180 
.000280 
.000280 
.000330 
.000880 
.000480 
.000490 
.000560 
.000600 
.000660 
.000710 
.000770 
.000820 
.000880 
.000920 
.000980 
.001030 
.001100 
.001160 
.001210 
.001290 
.001360 
.001410 
.001500 
.  001570 
.001660 
.001740 
.001810 
.001010 
.002040 
.002210 
.002320 
.002600 
.002680 
.002910 
.003130 

IuOl 
0. 

.000060 
.000040 
.006030 
.060050 
.000090 
.000050 
.000050 
.000060 
.000050 
.000060 
.000070 
.000040 
.000060 
.000060 
.000060 
.000050 
.000060 
.000040 
.000060 
.000050 
.000070 
.000060 
.000030 
.000080 
.000070 
.    .000050 
.000090 
.000070 
.000090 
.000080 
.000070 
. 000100 
.000130 
.000170 
.000110 
.000180 
.  OOOIM 
.000230 
.0G0220 

Inch. 
0. 

Tneh. 
0. 

Iiiitloiloftd. 

a 

6. 



.ooooio  :    .066016 

.  066600          . 00^050 

. 000000 

.000030 

.000170 

. 000080 



.000280 

.000110 

.  000570 

.000290 

.001300 

.000730 

Ultimnte  strength. 

Triple  flexure. 


12-lNCH   B.    L     RIFLED   MOKTARS. 
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Marks,  ^^VnJ"' 
Length,  12''.  " 
Diameter,  1M29. 
Sectional  area,  1  nqnare  inch. 
Ganged  length,  10". 


No.  828. 


Applied  loads. 

Compres- 
sion per 
inct: 

SacorasiTG 

oompreB- 

klon  per 

inch. 

PerrasneDt 
set. 

Soocessive 

pemianrnt 

set. 

Remarks. 

ToUl. 

Personaro 

rounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
!0,000 
11.000 
12,000 

i:i,ooa 

14.000 
15.000 
16,000 
17.000 
18.000 
18,000 
20.010 
21,000 
22,000 
23.000 
24.006 
25.000 
28.000 
27.000 
28,000 
211,000 
30,000 
31.000 
32.006 
38.  OU) 
34.000 
U^OOO 
36.100 
37,000 
38.000 
38.000 
40,000 
53.050 

P(mnds. 

1.000 

2,000 

8,000 

4,000 

6,006 

6,000 

7,000 

8,000 

8.000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

2.1.000 

24.000 

25.000 

26,000 

27.000 

2K0OO 

29,U00 

.80,000 

81,000 

82,000 

83,000 

34,000 

35^000 

36,000 

87,000 

88.060 

28^000 

40.000 

58,950 

Ineh, 
0. 

.000050 
.000100 
.000150 
.000190 
.0r4ri40 
.000300 
.000360 
.000400 
.000460 

.000860 
.  Oi  0 110 
.000670 
.000710 
.000790 
.0008J0 
.000890 
.000960 
.001010 
.001090 
.001160 
.OoIilO 
.C01290 
.OUltHiO 
.001420 
.001.TOO 
.001590 
.COI080 
.001790 
.061920 
.062060 
.002*200 
.002360 
.002600 
.002700 
.003080 
.003330 
.008660 
!004000 

Ineh, 
0. 

.000050 
.000050 
.000056 
.000040 
.000050 
.000060 
.000060 
.000040 
.OOOOtiO 

.00  060 
.000050 
!000060 
.000040 
.000080 
.000060 
.000040 
.000070 
.000050 

.ooooso 

.000070 
.000050 
.000080 
.000070 
.000060 
.OOfioRO 
.000090 
.000090 
.000110 
.000130 
.000140 
.000140 
.000160 
.000240 
.000190 
.000290 
.0002!}0 
.000330 
.000430 

Ineh, 
0, 

Ineh. 
0. 

Initial  load. 

Ultimatf  strenf(th. 

0. 

0- 

.006030 

.000030 

.000070 

.000040 





.oooiio 

.000040 



.000190 

.000080 

.oooaoo 

.000200 

.000060 

.000570 

.002170 

.001210 

Triple  flexure. 


7V= 
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12-lKCH   B.    L.   RIFLED   MOETABS. 


No.  3913. 


Marks,  ^2M^R^TR, 

Diameter,  1^129. 
Sectional  area,  I  sqnnre  inch. 
Gauged  length,  20". 
Length  of  stem,  23''. 


Appledloadii. 

Bliinpitiou 
per  inch. 

HaocoAsiTe 
eloniratiou 
per  inch. 

Pemmnent 
set. 

SncccMivo 

Iterniaiicut 

Hot. 

Romarka. 

Total 

Per  sqaare 

Faundt, 
l.uuo 

2,000 
3,000 
4.000 
5,000 
6,0(K) 
7,U00 
8.000 
9.0<0 
10.000 
11,000 
12,000 
13, 0  n 
14.IH0 
15.000 
16,000 
17.  COO 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
31,000 
25,000 
32,290 

Poupdt. 

1,0  0 

2,000 

8,000 

4.000 

5,000 

6.000 

7,000 

8,U00 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

82,290 

Inth. 

Inch. 

Inch. 
0. 

Jneh, 
0. 

Initial  load. 
Tensile  fltrenath. 

.  00  >t)50 
.00U005 
.000145 
.000200 
.000250 
.000310 
.000380 
.000440 
.000490 
.000545 
.000600 
.000680 
.000755 
.000830 
.000005 
.000990 
.OOIOUO 
.001185 
.001290 
.001405 
.001535 
.001730 
.001900 
.002130 

.000050 
.000015 
.000050 
.0OUO-V5 
.000060 
.OU0060 
.000070 
.000060 
.000050 
! 000055 
.000055 
.000»)80 
.0OUO75 
.000"75 
.000075 
.000085 
.000100 
.000095 
.000105 
.000115 
.000130 
.000190 
.000170 
.000230 

0. 

0. 

.000035 

'"".ooodio" 
*".'6o6o6o" 

.OG0035 
".'666605' 
".COOO20' 

.000095 

.000035 

.000145 
'".'666220 

.000050 
■".■666675" 

.000340 

"".'660556'" 
.OUU700 

.000120 

"".666iio' 

.000150 

Frsictured  at  middle  of  stem. 
Ai)H*avaiice,  granular. 
Specific  gravity,  7.3136. 
nuidnesSi  16.43. 
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No.  3914. 


Marks,  *2MK^TB, 

Diameter,  1".129. 
Sectioual  area.  1  sqaare  inch. 
Ganged  length,  24K'. 
Length  of  stem,  23'^ 


Applied  loMla. 

Elonjcation 
per  tnoli. 

SucceasiTe 

Pennanent 
aet. 

jicruianetit 

iWt. 

T«ui.  p«ijr" 

elonffalion 
perincb. 

IlenMrkfi. 

pounds. 

1,000 

2,000 

8.000 

4.000 

ft.  000 

8.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

15.000 

16.000 

17.000 

18.000 

lO.OiJO 

20.0(10 

21. 0.«0 

22.0  JO 

23,000 

24.000 

2%i00 

30.040 

Poundt. 

1,000 

2.000 

8.000 

4.000 

5,000 

6.000 

7,000 

8.000 

8,000 

10.000 

11,060 

12,000 

18,000 

14,000 

15.000 

10.000 

17,000 

18.000 

18,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

30,040 

Ineh. 
0. 
.000060 
.000100 
.000160 
.000305 
.000255 
.000315 
.000380 
.000440 
.000180 
.000650 
.000615 
.000600 
.000750 
.000838 
.000885 

.'001060 
.001156 
.001265 
.001386 
.001110 
.001670 
.001845 
.002050 

Jmch. 
0. 

.000060 
.000050 
.000060 
.000045 
.OOOOSO 
.000060 
.000065 
.000060 
.000450 
.000060 
.000065 
.000075 
.000060 
.000080 
.000066 
! 000005 
,000070 
.000005 
.000110 
.000130 
.000116 
.000160 
.000175 
.000205 

Inch. 
0. 

r»ich. 
0. 

,    .  .    . 
luitial  load. 

•^ 

0- 

.  0U0030 

.66.030 

.000050 

.000020 

.000060    ;      .000016 

Tensile  ]itren;;tli. 

1 

.00010) 

.1'00040 

.000145 

.000045 

.000310 

.000005 

.000335 

.0U0I25 

.000515 
.000650 

.000180 
.000135 

; 

Fractured  2i''  firora  neck. 
Appeaiauce  granular. 
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12-INCH    B.    L.  RIFLED   MORTARS. 
No.  825. 


Marks,  '-^^jj,J^ 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  I  square  inch. 
Gauged  length,  10''. 


Applied  loAds. 

Comprea- 

»1on 
per  luoh. 

RncceMlve 
coniprea- 

t»iUD 

pfr  iiHili. 

Inch, 

0. 

.000030 
.000050 
.000050 
.  OUOOSO 
.000050 
.OOOOoO 
.000050 
.OOOOOO 
.  00iK)'>0 
.000060 
.000040 
.000060 
.01*0070 
.000040 
.000070 
.600050 
.000070 
.000060 
.000050 
.000060 
.000060 
.  0U0U70 
.000080 
.000090 
.000000 
.000080 
.000090 
.000100 
.000110 
.000120 
.000130 
.000120 
.(HWISO 
.0O0J2O 
.  WuXiO 
.000270 
.  000310 
.000330 
.000460 

PormaneDt 
aet. 

SiiowRsiye 

porniaueni 

aet. 

Inch. 
0. 

Keiuarka. 
luitial  load. 

Total. 

PtT  aquare 
Ineii. 

Pounds. 

1.000 

2.000 

8,000 

4,000 

5,000 

6!  000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

83,000 

34.000 

35.000 

36.000 

87, 000 

38.000 

39^000 

40.600 

53.800 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10, 000 

11,000 

12,000 

13.000 

14.000 

15.000 

16,000 

17.000 

18,000 

19.000 

2l»,  OUO 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

.28.000 

29.000 

30.000 

81,000 

32.000 

33,000 

34.000 

85,000 

36,000 

37.000 

88,000 

30,000 

40,000 

63,800 

Inch. 
0. 

.000030 
.Uij0080 
.000130 
.000180 
.000230 
.000280 
.000330 
.100390 
.  000440 

.ooo:h)o 

.000510 
.01)0600 
.000670 
.000710 
.000780 
.000830 
.000900 
.OOuWiO 
.001010 
.  001070 
.001130 
.001200 
.001280 
.001370 
.001430 
.0«'1510 
.OOltiOO 
.001700 
.001810 
.  0i)1930 
.002060 
.002180 
.002360 
.002580 
.002810 
.003080 
.003390 
.003720 
.004180 

Inch. 

0. 

I 

6. 

0. 







.ooooio 

.000010 



.000060 

.000050 



.000100 

.000040 

.000200 

.000100 

.  000410 

.OvOilO 





.000020 

.000510 

.001300 

aUlmate  strength. 



Triple  ilex  are. 


k. 
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Marks,  ^^VrfJ"^ 
Length,  W. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oanged  length,  5".  * 


No.  826. 


Compree- 

SacceeeiTO 

compres- 

stoD  per 

inch. 

Permanent 
set. 

Buocenaivo 

Remark  8. 

TotaL 

Per  square 
inch. 

permanent 
act. 

Inch. 
0. 

P<nmdM. 

1.000 

2;ou9 

3.000 

4,000 

6,0t0 

^000 

7.000 

8,000 

9,0U0 

10,000 

11,000 

12,000 

13,000 

]4^0U0 

16,000 

16,000 

17,000 

18^000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,U00 

25,000 

98,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

38,000 

84,000 

35,000 

86,000 

87,000 

88,000 

88.000 

40,000 

62.800 

Poundi. 

1,000 

2,000 

8,000 

4,006 

6,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20.060 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27,000 

28.000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,UOO 

35,000 

36.000 

37.000 

38,000 

39,000 

40,000 

62,800 

Inch, 
0. 

.000040 
.000100 
.000140 
.000200 
.000240 
.000280 
.000340 
!oOv880 
.000440 
!o00500 
.000560 
.000620 
!  000660 
•r  000700 
.000740 
.IX>0780 
.000860 
.000940 
.001000 
.001040 
.001100 
.001160 
.001240 
.001320 
.001400 
.001460 
.001560 
.001700 
.001800 
.001960 
.002080 
.002240 
.002400 
.002720 
.003000 
.003240 
.003540 
.003940 
.004440 

Inch. 
0. 

.000040 
.000060 
.000040 
.000060 
.000040 
.000040 
.000060 
.000040 
.000060 
.000060 
.000060 
.000060 
.000040 
.000040 
.000040 
.000040 
.000080 
.000080 
.000060 
.000040 
.001)060 
.000060 
.iK)0080 
.000080 
.000080 
.000060 
.000100 
.000140 
.000100 
.000160 
.000120 
.000160 
.000160 

.000280 
.000240 
.000300 
.000400 
.000500 

Inch. 
0. 

Initial  load. 

Ultimate  Rtrength. 

0. 

0. 

0. 

0. 

.000060 

.000060 

• 

.000080 

.000020 

.000160 

.000080 

.000400 

.000240 

.001240 

.000840 



'".' 002400*" 

".601220" 

Triple  flexure. 


■t-JE'JPi^Cr^ 
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12-lKCH   B.   L.   RIFLED  MORTARS. 

OastIron  Body,  No.  13. 

No,  3980. 


Marks,  ^^^ifif,'^^ 
Length  of  stem,  23'^ 
Diameter,  rM29. 
Seotional  area,  1  square  inch. 
Oaaged  length,  20''. 


Applied  loads. 

BIoDKation 
per  inch. 

Silcoessive 
elongation 
perlnch. 

Permauent 
8et> 

SacopfiAiTe 

peruiauent 

set. 

Remarks. 

1 

Total. 

Per  square 
iiioh. 

PoundM, 

1,000 

2,000 

11,000 

4.000 

5.000 

6,000 

7,000 

8,000 

0.600 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21, 000 

22,000 

23,000 

24.000 

26.000 

20.  210 

Poundg. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16.000 

17,000 

18,000 

10,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

20,210 

Inch. 
0. 

.000040 
.000090 
.000140 
.000105 
. 000245 
.000300 
.000350 
.000405 
.000455 
.000510 
.  000570 
.000035 
.000605 
. 0U0765 
.000815 
.00U880 
.OOc'bOO 
.101040 
.001105 
.001100 
.001200 
.00i:i85 
.001485 
.00l(>00 

Inch. 
0. 

.000040 
.000050 
.000060 
.000055 
.000050 
.000055 
.01)0050 
.000056 
.000050 
.000055 
.000060 
.000065 
.000060 
.000060 
.000060 
.000075 
.000070 
.000080 
.000065 
.000085 
.000100 
.000006 
.000100 
.000115 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

1 

0. 

I 

1 

1 

, 

1 

.000005 

.000005 

.000015 

.000015 

.000035 

.000020 

.000050 

.000015 

1 

.000070 

.000020 

1 

.000106 

'"."oooim" 

.000030 
'"*.' 060050" 

Tensde  strength. 

.  666205 
.000255 

.000<>55 
.000050 

Fractared  |"  from  neck. 
Appearance,  uniforni  granular. 
Specific  gravity,  7.2767. 
Hardness,  18.58. 


k 
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No.  3981. 


Marks,  ^^V'K"'^' 
Lenpcth  of  stem,  23''. 
J>i4im«U^r,  r'.120. 
Sectional  area,  1  square  incli. 
Gauged  length,  20". 


Applied  loadii. 

Elon«raiiAU 
per  iticb. 

Sncc<»»»«ive 

Pornmnout 

Surc'.'M«ivo 

pertiKiiii-Dt 

net. 

KouiarlcA. 

To«.     '•"taX" 

clousMiiuu 
periiicU. 

PamuU. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15.000 

16^000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

81,800 

Pmmda. 
1,000 
2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10.000 

11.0J0 

12.000 

13,000 

14.b00 

15.000 

16^000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

23,000 

24,000 

25.000 

81.800 

Inch. 

^;  000  60 
.000100 
.000160 
.000205 
.000265 
.000310 
.000365 
.000420 
.000480 
.000540 
.000600 
.000655 
.000715 
.600710 

.oooa5o 

.000910 
.000990 
.001055 
.001140 
.001210 
.001295 
.001390 
.001490 
.001590 

Jneh. 
0. 

.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.  00«»l)55 
.000060 
.000060 
.000060 
.000055 
.000060 
.000075 
.000060 
.000060 
.000080 
.000065 
.000085 
.00  070 
.0(K)085 
.000095 
.000100 
.000100 

Inch. 
0. 

hieh. 
8. 

iDiUal  loait. 
Tensile  ii<rrngth. 

0. 

.000010 

.0000 10 

.000030 

.000020 

.000040 

.000010 

.000050 

.000010 

.000070 

.000020 

.000100 

.000030 

.000140 

*'".'66oi95 
.000240 

.ooooio 

'"'.'000(1.53 
.00004.') 

"i 

Fractured  1|''  from  neck. 
Appearance,  uniform  granular. 

TENACITY  SPECIMENS. 

General  marks,  M  B]2  T  Bi. 


Ap{>earauce  of  t'ractnre.s,  uniform  granular. 
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No.  831. 


Marks, "  V*.^^ 
Length,  12''. 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  10". 


Applied  loada. 

Conaprefl- 

Bion  per 

inoh. 

Succeaaive 

compree- 

aion  i>er 

inoC 

set. 

SacoesniTe 
perraaneut 

8C5t, 

1 

TotaL 

Per  ftonare 
indi. 

KemarkB.               I 

Poundt. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,  OO-) 
18,000 
19,000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,  000 
26.000 
27.000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
61,750 

PcundM, 
1,066 
8.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
16,000 
16.000 
17,000 

i8,ooa 

19,000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38.000 
89,000 
40,000 
61,750 

Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
.00026 
.00030 
.00036 
.00041 
.00047 
.00052 
.00058 
.00065 
.00071 
.00075 
.00081 
.00087 
.00092 
.00008 
.00103 
.00109 
.00116 
.00121 
.00128 
.00133 
.00140 
.00147 
.00152 
.00160 
.00168 
.00174 
.00182 
.00190 
.00199 
.00208 
.00220 
.00230 
.00242 
.00253 
.00271 

Inch. 

0. 

.00005 
.00006 
.00004 
.00006 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00007 
.00006 
.00004 
.00006 
.00006 
.00005 
.90006 
.00005 
.00006 
.00006 

.ouooa 

.00007 
.  00005 
.00007 
.00007 
.00005 
.00008 
.00008 
.00006 
.00008 
.00008 
.00009 
.00009 
.00012 
.00010 
.00012 
.00011 
.00018 

Inch. 
0. 

Tneh. 
0. 

IniiialloacL 

Ultiinaf (« nfrongtli. 

* 

0. 

.00002 

.00002 

.00008 

.00000 

""."oooio" 

"".moi" 

.00017 

.00007 

.00023 

.00000 

.00040 

.00017 

.00076 

. 00030 

Failed  by  triple  flexure. 


^ 
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No.  832. 


Marks,  *2»yi.pTB, 

LenfTth,  12".  ' 
UiaiiiettT,  1"J29. 
Sectional  area^  1  sqnaro  inch. 
Gauged  length,  10". 


Applied  loadi. 


Total. 


Pound*, 

1.000 

1^000 

3.000 

4,000 

5.000 

6^000 

7.000 

8.1100 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

9U,000 

25^000 

28,000 

27,000 

28.000 

29,000 

30,000 

81,000 

82,000 

33,000 

84,000 

35^000 

90.000 

37,000 

88,000 

89^000 

40,000 

60,020 


Per  RqniirB 
incli. 


Compies- 

Hioo  per 

iuch. 


Pounds. 

J,00u 

'2.000 

3,0U0 

4.000 

5,000 

0,000 

7,000 

R,t)00 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

18.000 

17.000 

18.  OUO 

19.000 

20.000 

21.000 

22,000 

23,000 

24,000 

26,000 

28,000 

27,000 

28.000 

29.000 

30.000 

81,000 

32.000 

33.000 

34,000 

35.000 

38,000 

87,000 

38,000 

89,000 

40,000 

00.020 


Inch, 

0. 
.00000 
.00i»l2 

.0<iOl7 
. 0JU22 

.oao27 

.00032 
.00038 
.000(3 
.00049 
.00054 
.00050 
.00005 
.00070 
.00078 
.  0(K!83 
.  O0O.H9 

.warn 

.  0(M)9tf 
.00105 
.00111 
.00117 
.0UI23 
.00130 
.00130 
.001-42 
.00148 
.00754 
.OOlGl 
.00170 
.00178 
.00183 
.00190 
.00199 
.00210 
.00222 
.00235 
.00248 
.00280 
.00279 


Suoceanive 

cuinpres*' 

sioii  per 

iueh 

Inch, 

0. 

.(r0006 
.OOU08 
.00005 
.00005 
.00005 
.»('0»)5 
.  1 0 J06 

.  o.iOi:i 

.UOuOO 
.  1.0005 
.00005 
.00^)00 
.U0UU5 
. U00U8 
.  OiWO.T 
.00000 
.00005 
.00<H>5 
.00000 
.00006 
.OO'tOO 
.  OUOUO 
.  0OU07 
.00000 
.00O')6 
.00006 
.00006 
.00007 
.00009 
.00008 
.00005 
. 000O7 
.00009 
.00011 
.00012 
.00013 
.00013 
.00012 
.00019 


1 


l*ennfiD«n( 
set. 


SiioceRsire 
perntMiient 
net.  I 


Bemarka. 


Inch.  Inch. 

0.  luitmllood. 


1 

.OOOUl 

.  00l»01 

.00007 

.00007 

.00009 

.  00002 



. 0OD12 

.00003 

'"::::"■■:::::::::::: 

^ 

.00019 

.00007 

*"*.60028 

"* '."66609" 

.00041 

. 00013 

;;:::::::::::::::::::: 

.00062    I        .00041 


CTltimate  strength. 
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No.  3978. 


Diameter,  l'M29. 
SSectional  area,  1  square  inch. 
Gauged  length,  20". 
Length  of  stem,  23''. 


AppUed  loads. 

Socceaaive 
eluugHtion 
per  inch. 

Permanent 
set 

SnccesMive 

perDianofit 

set 

Bemarks. 

Total. 

PerMnare 
inch. 

per  Inch. 

Poundt. 

1.000 

2,000 

•8.000 

4.000 

6,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21,000 

22.000 

23.000 

24.000 

25.000 

26.270 

Poundt. 

1,000 

2.000 

8,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,  000 

14,000 

15,000 

16,  OUO 

17,100 

18,000 

19.000 

20.000 

21.000 

22,000 

23,000 

24.000 

25.  OCO 

26,270 

Ineh. 
0. 

.000060 
.000135 
.000185 
.0U0'i!45 
.  0011205 
.000855 
.000430 
.000496 
.000565 
.000640 
.000710 
.000790 
.000880 
.000970 
.001070. 

.ooiito 

.001275 
.001400 
.001560 
.001710 
.001890 
.002140 
.002390 
.002750 

Inch. 
0. 

.000060 
.004)075 
.000050 
.000060 
.000050 
.000060 
.000076 
.000065 
.000070 
.000075 
.  00«»070 
.000080 
.000090 
.000090 
.000100 
.000090 
.000115 
.000125 
.000160 
.000150 
.000180 
.0002SO 
.000250 
.000360 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0l0<ll6 

.000016 

.000046 

.000030 

.000066 

.000010 

.000090 

.000035 

.000140 

.000050 

.000206 

.000065 

.000335 

.000130 

.000490 

.000155 

.OCMWIO 
.001055 

.  0('r0320 
.000245 



Fractured  G"  from  neck. 
Appearance,  uniform  granular. 
Specitic  gravity,  7.2810. 
Hardness,  15  43' 
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I>iaiuet6r,  l'M29. 
Sectional  area,  I  sqaare  inch. 
Gauged  length,  2(y'. 
Ijength  of  stem,  23'\ 


Ko.  3979. 


Applied  loads. 

Sneoeesive 
eloDiration 
per  inoh. 

Permnnent 
set. 

SncceBSlve 

ptoiiuaneut 

set. 

Roni.icl£S. 

1 

ToIbL 

Per  square 
Inoh. 

per  Inch. 

1,000 
1.000 
3.000 
4.000 
5^000 
6,000 
7.O0O 
f.OOO 
0.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18.000 
19.000 
90,000 
21,000 
22.000 
23.000 
24.000 
25,000 
27,880 

Ptnmds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

Inch, 
0. 

.000055 
.000110 
.000105 
-000225 
.000200 
.000350 
.000410 
.000490 
.000555 
.000030 
.000096 
.000780 
.000^ 
.000P45 
.001050 
.OAllfiO 

Ineh. 
0. 

.000055 
.000055 
.000055 
.000000 
.000005 
.000000 
.000000 
.000080 
.000065 
.000065 
.000065 
.O0O0R5 
.000080 
.0000H5 
.000105 
.900100 
.000105 
.COOliO 
.000120 
.000145 
.000190 
.000235 
.000205 
.000335 

Inch, 
0. 

IfUh, 

0. 

i 

Tiitiialload. 



.000005 

.OUO0O5 

.000040 

.000035 

.000050 

.000010 

.600080 

"Voooiis" 

.OOOOW 
".006635"' 

18.000    \      .001255 
19,000    1     .ooiaoA 

.000190 

.000075 

20,000 
31.000 
22.000 
23,000 
24,000 
25.000 
27,860 

. 001515 
.001060 
.0018.50 
.0(12085 
.002350 
.0024)85 

.000200 

.000100 

.000460 

.  000170 

. 0OU76O 
.001000 

.  ooonoo 

.000240 

Tensile  afrcnfrfli* 

Fractured  4''  from  neck. 
Appearance,  nniforin  granular. 

TENACITY  SPECIMENS. 

General  marks,  12  M  B^  T  Bj. 


No.  of 

Addittoosl 
marks. 

Diameter. 

SecUonal 
area. 

Tensile  t 

itreiifflh. 

Pt*r  sqiian; 
iiicb. 

Sp'ciflc 
pruvjiy. 

Hardness. 

TotoL 

8084 
8066 

3087 
8089 

BT.I 
BT4O 
BTsM 

BL«I 

BLyO 

BLtH 

Ineh, 
LJ29 
1.129 
L129 

1.129 
L129 
1.129 

Sti.iwA. 
1.00 
1.00 
1.00 

1.00} 

Pound*.    1    Poundt. 
28.:)20            2ri.a20 
32,480     1     •31.480 
29,910    1        !>i).fi10 

29,300 
Upper  eud. 

&,490 
Upper^end. 

Upper  end. 

29, 300 

Upp^Tfod. 

2!l,  490 

upper  end. 

7. 2832 
7. 2792 
7.  27«G 
7.2800 
7.2756 
7.2780 

15.75 
15.43 
15.59 
ia23 
15.  n 
14.61 

Appearance  of  fractures,  uniform  granular. 
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12-INCII    B.   L.    RIFLED    MORTAKS, 


No.  829. 


MarksJ2M^nj,TR. 

LenfTtb,  12". ' 
Diameter,  1/M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10 '. 


AppUt 

9d  loads. 

Par  square 
inch. 

Cornpres- 

sion  i>er 

inch. 

Successive 

coinprea- 

siou  per 

inch. 

Permanent 
sot. 

Succes.Hlve 

. 

TotaL 

peiTuinentl              Remarks.              I 

Poundi, 

1, 000 

2,000 

3,000 

4,000 

6,000 

6,».00 

7,000 

8, 000 

9.000 

10,000 

11, 000 

12,000 

13.  000 

14.000 

15.000 

16,000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

26.000 

27,000 

28.000 

29.  (»00 

30,000 

31,000 

32,000 

33, 000 

34. 000 

35. 000 

36,  000 

37,  000 
38,0iK) 
39,n0) 
40,  000 
51. 100 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16.000 

17,000 

IK.  000 

19.000 

20,000 

21,000 

22.000 

23. 000 

24,  000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31.000 

33,000 

33, (KM) 

34.000 

35.000 

36. 000 

37.000 

,38.000 

39,000 

40,000 

54,100 

Jneh. 
0. 

.oooot 

.00009 
.00016 
.00020 
.00027 
.00031 
. 00038 
.00043 
.00019 
.00056 
. 00061 
. 00070 
.00077 
.00082 
.0008f< 
.00093 
.00099 
.00107 
.00111 
.00120 
.00129 
.00137 
.00143 
.00151 
.00160 
.00168 
.00178 
.00188 
.00200 
.00212 
.00226 
.  00240 
.00268 
.  00288 
.  00301 

.00347 
.  00373 
.00418 

Tnch. 

0. 

..00004 
.00005 
.00007 
.00004 
.00007 
.00004 
.00007 
.00005 
.00006 
. 00007 
.00005 
.00009 
. 00007 
.00005 
.00006 
.00005 
.00006 
. 0OUO8 
.00007 
.00006 
. 00009 
. OU008 
. 00000 
.00008 
.00009 
.00U08 
.00010 
.00010 
.00012 
.00012 
.00013 
.09015 
.00018 
.00030 
.00013 
.00021 
.00025 
. 00U2U 
.00045 

Inch. 
0. 

Tnth. 
0. 

Initial  load. 
TJltimatc  stivngth. 



0. 

.00001 

.00.01 

.0009 

.0008 

.00013 

.00t;0i 

.00023 

.00010 

.00043 

.00020 

.00091 

.00048 

.00201 

.ooiio 

Failed  by  trii>le  flexure. 


a.2-INCII    B.   L.    RIFLED   MOI 


No.  830. 


/ 


X 


12  :m  Rj,  t  it, 

kvional  sii*^sb^    X    8qu.are  iDch. 
aged  len^^l^^   O-^'. 


Applied  loadA. 


Total. 


inoti. 


i.ooo 

2.0<M> 
3,000 
4,000 

S,000 

0,000 

7.000 

8,000 

9.000 
10,000 
11,*>00 
12.000 

13,000 

14,000 

IS,  000 

18.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

20.000 

27,000 

28.  000 

29,000 

30,000 

31,000 

32.000 

33,000 

34,000 

37,000 
40,000 


\ 


1,  000 
2»  000 

3,  000 

4.  000 
6,.  000 
«,  000 
7.  €>00 

a,  000 

».  000 
10^  000 
11.  000 
12^  000 
13,  CKM> 
\S^  000 
1&,  000 

le,  o€>o 

IT.  000 

IJ*.  000 

20.  000 
2T.  000 

22.  000 

23.  000 

«MS>«  OOO 

2r7.  000 
«».  000 

29.  000 

30.  04>0 
31.,  000 

32,  000 

33.  000 

3-7,  000 
3^  000 
3»,  000 
-40,  000 


IXftOl 


.00004 
.00010 
.00014 

.00020 
.00026 
.OOO»0 
.  0€H)36 
.00042 
.  001)48 
.  00054 
.  OOO60 
.00069 
.  OO074 
.00078 
.00084 
.-00002 
.00008 
.00104 

.oono 
.00116 
.00124 

.O0132 
.00140 
.00148 
.00156 
.OC166 
.00176 
.00l«6 
'  .00196 
.00210 
.00224 
.00236 
.00252 
.00276 
.00296 
.00312 
.00336 
.00368 
.00402 


Saoceasive 

coroprpt- 

Bionper 

Incn. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.0001)6 
.00006 
.00006 
.00006 
.00006 
.00006 
.  00008 
.00004 
.00006 
.00008 
.00006 
.00000 
.OU006 
.00006 
. 00008 
.00008 
.OOOOK 
.00008 
. 00008 
.00010 
.00010 
.00010 
.  00010 
.00014 
.00014 
.00012 
.00016 
.00024 
.00020 
.00016 
.00024 
.00032 
.00034 


Permanent 
Bet. 


Jneh. 
0. 


.00002 


.00008 


.00010 


00022 


.00040 


.00090 


.00190 


Sacc 
pern; 


0. 


:pai\ea\>2?   tjriple  flexure. 


c 
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12   INCU    B.  L.  RIFLED    MORTARS. 


Cast  J  RON  Body,  No.  13. 


No.  3982. 


Length  of  stem,  23^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 


Applied  loftda. 


TotaL 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,0U0 
6,000 
7.000 
8,000 
0,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,U00 
23,000 
24.000 
25.000 
29,640 


Per  Miiaro 


BTMII 

iuch. 


oe??!ch      elo»»K««'«»    Permanent :  ,,ern.anont 
pel  men.       perluch. 


Poundt, 
1,000 
2.0U0 
8,000 
i,OUO 
5.000 
6,000 
7,000 
8^000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
'A  000 
24.000 
26.000 
29,610 


Ineh. 
0. 
.000050 
.C00095 
.000150 
.000200 
.000250 
.900.100 
.000350 
.00040.S 
.00U460 
.  00l).)25 
.000585 
.0006.)() 
.000710 
.  00()7M.'i 
.0008^ 

.  mxioio 

.001020 
.001110 
.001210 
.001335 
.  001440 
.001.585 
.001735 
.001936 


Kemarka. 


Inch.      I       Ineh. 


Ineh. 


,  (HMiO.lO 
.000)45 
.0OUU55 
.000060 
.OOjOoO 
.  OOOO.'iO 
.  0O.K)!><) 
.000U55 
.000055 
.00001)3 
.000060 
.000065 
.000060 
.000075 
.000065 
.000090 
.00U080 
.000090 
.000100 
.000125 
.00t)l05 
.000145 
.OOOl'iO 
.000200 


0. 

0. 

1 

6. 

.000015 

.000015 

.000035 

.0J0020 

.000055 

.000020 

. 000085 

.000030 

.000120 

.oOiidJD 

.O0J190 

.000070 

Tuitialload. 


.000265 


.000135 
.000550 


.000095 


.000150 
.000115 


TenHile  ntronxth. 


Fractnred  2^"  from  neck. 
Appearance,  nniform  granular. 
Si)ecific  gravity,  7.2928. 
Hardness,  15.99. 


12-INCH   B.   L.   RIFLED   MOBTAKS. 
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No.  3983. 


Length  of  stem,  23". 
Diameter,  l'M29. 
Fectioual  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  loAds. 

Elongation 
per  inch. 

Sacceasive 
elongntion 
per iDoh. 

Permanent 
aet. 

Succeaaive 

permanent 

act. 

Bemarka. 

Total. 

Per  aqaare 
isoL 

Pounds. 
1,000 
2,000 
8,066 
4.000 
5,060 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.006 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
2S,000 
23,000 
24,000 
25.000 
29, 960 

Pounds. 

1.000 

2,000 

3.000 

4.600 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15^060 

16,000 

17,000 

18,000 

19,000 

26,000 

21,000 

«,000 

23,000 

24,000 

25,000 

29.590 

Inch. 
0. 

.600050 
.000100 
.000150 
.000206 
.000250 
.000305 
.000366 
.000415 
.000470 
.000535 
000595 
.600656 
.000736 
.000796 
.000860 
.000960 
.001025 
.001115 
.  001215 
.001310 
.001435 
.001565 
.001730 

.ooiwsf 

Inch, 
0. 

.000060 
.000050 
.000050 
.000050 
.0«i0050 
.000055 
.000050 
.000000 
.000055 
.060065 
.000060 
.009060 
.000680 
.000060 
.000065 
.000090 
.000075 
.000090 
.000100 
.000095 
.000125 
.000130 
.000165 
.000175 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tenafld  atrengtlu 

0. 

.000016 

.000010 

.000035 

.000025 

.000050 

.000015 

.000080 

. 000030 

.000110 

.000030 

.000175 

.000065 

.000265 

.000060 

.000400 
.000510 

.000145 
.000110 

Fractared  IJ"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  specimens: 

General  marks,  12  M  B13T  Bi. 


No.  of 
test 

AddUional^ 
marks. 

Dtemeter. 

Sectional 
area. 

Specific 
gravity. 

Hardneaa. 

Total 

Peraquare 
inch. 

8096 
3697 
8068 
8118 

MT.I 
MT4O 
MT«M 
MTaOX 

1.129 
1.129 
1.129 

Sq.inch, 
1.00 
1.00 
1.00 
1.00 

Pounds. 
33.100 
32,640 
33,510 
83,790 

Pounds. 
S3. 190 
82,640 
33.510 
33,790 

7.2904 
7.2872 
7.3001 

17.85 
16.56 
16w73 

Appearance  of  fractares,  uniform  granular. 
H.  Ex.  166 16 
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13-INCH   B.  h.  BIFIiED   UOBTABS. 
No.  835. 


Marks,  "^%'|»' 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loads. 

Compres- 

sionpsr 

inch. 

Snoosssire 
compres- 
sion per 
inch. 

Permsaent 
set. 

SaeceesiTe 

permaneat 

set 

Benaiks. 

TotaL 

Persooare 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7;  000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17.000 

18.000 

19.000 

20.000 

21,000 

22.000 

23.000 

24,000 

25.000 

26.000 

27,000 

28.000 

29,000 

30,000 

81.000 

32,000 

83,000 

84.000 

85,000 

86,000 

37,000 

38,000 

89.000 

40,000 

55,400 

Poundi. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

18,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

g,000 

28,000 

24,000 

26,000 

26.000 

87.000 

28.000 

Slooo 

80.000 
81,000 
82,000 
88.000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
55^400 

Ineh, 
0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00030 
.00035 
.00040 
.00045 
.00050 
.00056 
.00061 
.00068 
.00073 
.00080 
.00085 
.00092 
.00098 
.00104 
.00111 
.00116 
.00121 
.00127 
.00185 
.00143 
.00152 
.00159 
.00168 
.00177 
.00189 
.00199 
.00211 
.00227 
.00240 
.00268 
.00280 
.00800 
.00828 
.00860 

Inch, 

0. 

.00005 
.00005 
.00005 
.00005 
.00004 
.00006 
.00005 

-.00005 
.00066 
.00006 
.00006 
.00005 
.00007 
.00006 
.00007 
.00005 
.00007 
.00006 
.00006 
.00007 
.00005 
.00005 
.00006 
.00008 
.00008 
.00009 
.00007 
.00009 
.00009 
.00012 
.00010 
.00012 
.00016 
.00013 
.00025 
.00015 
.00020 
.00028 
.00082 

Inch. 
0. 

Inch. 
0. 

Initial  load, 
intimate  strength. 

0. 

.00003 

.00003 

.00007 

.00001 

.00011 

.00004 

.00020 

.00009 

.00084 

.00014 

.00072 

.00088 

.00167 

.00095 

Failed  by  triple  flexare. 


/ 


12-INCH  B.  L.  RIFLED    MOBTABB* 
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No.  3981. 


13MB»TB, 


Marks,       3^ 
Length  of  stem,  23^ 
Diameter,  rM29. 
Beetional  area,  1  square  inch. 
Ganged  length,  20"^ 


perSeh. 

Snooessive 
eloosfttlon 
per  inch. 

PenDaoent 
set. 

SnoeesslTe 
permMient 

aet 

Remarka.* 

TotiO. 

p6rB«iiua« 

Pmmd*. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20;  000 

21,000 

22,000 

23.000 

24,000 

25.000 

291589 

Poundi. 

1.000 

«,000 

3,000 

4.000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

16^000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23.000 

24.000 

25,000 

29,680 

Inch. 
0. 

.000050 
.000100 
.080155 
.000218 
.080275 
.008330 
.000385 
.000440 
.000500 
.000570 
.000830 
.000700 
.000780 
.000650 
000946 
!  001080 
.001130 
.001240 
.001870 
.001485 
.001580 
.001825 
.002040 
.002375 

Inch, 
0. 

.000050 
.000060 
.000055 
.000055 

000086 
;000065 
.000055 
.000055 
.000080 
.000070 
.000060 
.000070 
.000080 
.000070 
.000095 
.000085 
.000100 
.000110 
.000130 
.000125 
.000085 
.000245 
.000215 
.000835 

Inch, 
0. 

Inch. 
0. 

Initial  IomL 
Tensile  strenj^h. 

0. 

.000030 

.000030 

.000060 

.000020 

.000080 

.000030 

.000115 

.000085 

.000180 

.000085 

.000260 

.000080 

.000395 

.000135 

.060640 
.000880 

.000246 
.000240 

Fractored  &^  ttom  neck. 
Appearance,  aniform  granular. 
Si)ecific  gravity,  7.2925. 
Hardness,  14.73. 


.  .^  T^-JJ-J 


:^*yfr:...- 
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12'INCH   B.   L.    RIFLKD   MOBTARS. 


No.  3985. 


12HB||TR, 


MarkSy       b  *. 
Length  of  stein,  23^^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20"'- 


Applied  loadB. 

per  inch. 

SaooeMiye 

Permaneat 
set 

SnoceMlTtt 

RemarkA. 

To(al. 

Per  MUftre 

Poundc. 

1,000 

2,000 

8.000 

4,000 

6000 

6000 

71000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

.  15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

27.220 

PottncU. 

1,000 

2;000 

8.000 

4,000 

5,000 

6.000 

/       7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

27,220 

JiMft. 

0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000360 
.000430 
.000190 
.000550 
.000615 
.000690 
.000760 
.000845 
.000930 
.  OOlOiO 

.oomo 

.001230 
.001340 
.001490 
.001640 
.001850 
.002056 
.002350 

IW)h. 

0, 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000070 
.000060 
.000060 
.000065 
.000075 
.000070 
.000085 
.000085 
.000080 
.000100 
.000120 
.OOOUO 
.000150 
.000150 
.000210 
.000205 
.000285 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
TentUe  streoctb. 

0. 

, 

.000085 

.000035 

.000050 

.009015 

.000085 

.000036 

.OOOUO 

.000025 

.000180 

.000070 

.000255 

.000075 

.000405 

.000150 

.000650 
.000860 

.000245 
.000210 

Fractured  5J''  from  neck. 
Appearance/ uniform  granular. 


TENACITY  SPECIMENS. 

General  marks,  12  M  B^  T  Bj. 


Ko.of 
teet. 

AddiUonal 
marks. 

Diameter. 

area. 

Tensile  strenstb. 

Speoiflc 
gravity. 

Hardnoaa. 

Total. 

Per  square 

8099 
3100 
3101 
3102 
3103 
3104 

BT,I 

BT4O 

BT.M 

BT.I 

B  T,  0 

BT.M 

Inches. 
1. 129 
1.129 
1.129 
L129 
1.129 
1.129 

Sq.inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pottndt. 
31,400 
83,710 
32,980 
33,500 
82,610 
33.430 

Poundc. 
81,490 
88,710 
32,980 
83,500 
32,610 
33,430 

7.2992 
7.2891 
7.2988 

14.96 
15.06 
14.98 

7.3017 

15.35 

12-INCH   B.   U  RIFLED   MORTARS. 
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Ko.  833. 


Marks,  "^j^*.'^^ 
LeDgtb,  12''. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inclu 
Ganged  length,  W. 


OMnpr««. 

tUm  per 

inon. 

SuooeMiTe 

oomprM- 

sSoDper 

Inch. 

Permanent 
•et. 

Sacoeealve 

ae& 

Reinark9. 

Total 

"".^r" 

1,000 
2.000 
8.00O 
4,000 
5.000 
8^000 
7.000 
8.000 
8,000 
10,000 
11,000 
12.000 
13.000 
14.000 
15^000 
16^000 
17,000 
18^000 
18.000 
20,000 
21,000 
22.000 
23.000 
24,000 
281000 
28.000 
27,000 
28.800 
20. 008 
80,000 
81.000 
8S.00O 
83.000 
34,000 
35,000 
80,000 
37,000 
88^000 
38^000 
48,000 
82.200 

PeundM, 
1,000 
2,000 
8,000 
4,000 
6:000 
8,000 
^00O 
8,000 

Sooo 

10,000 
11,000 
12,800 
18.000 
14.000 
15.000 
18,000 
17,000 
18,000 
10,000 
20,000 
21.000 
22.000 
28.000 
24,000 
26,000 
28^000 
27,000 
281000 
28.000 
80,000 
81,000 
32,000 
38,000 
84.000 
86.000 
88,000 
37.000 
88^000 
88^000 
40,000 
62:200 

Inch. 
0. 

.*  00010 
.88016 
.00820 
.00028 
.00081 
.00087 
.00042 
.00048 
.80058 
.00058 
.00068 
.88070 
.00077 
.00088 
.00080 
011004 
!081U1 
.00108 
.00114 
.00120 
.00127 
.00188 
.00141 
.00160 
.00160 
.00171 
.00182 
.00102 
.00206 
.00223 
.00242 
.00288 
.00287 
.00317 
.00346 
.00383 
.00428 
.00400 

Inch, 
0. 

.00005 
.00006 
.  00005 

!00008 
.00005 
.•MOOO 
.00006 

.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00006 
.00006 
.00007 
00007 
.'0OOO6 
.00006 
.00007 
.00006 
.00008 
.00000 
.00000 
.00012 
.00011 
.00010 
.00016 
.00014 
.00020 
.00021 
.00024 

.00028 

.00028 

00046 

.80062 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

0. 

.00003 

.00005 

.00009 

.00004 

.00014 

.00005 

.00025 

.00011 

.00048 

.00024 

.00118 

.00070 

.00286 

.00187 

Gltimate  gtrength. 

FaUed  by  triple  flexure. 
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12-INCa   B.   L.   BIFLED  MOBTABS. 


No.  834. 


^ 


Marks,  ^^B^'^^ 
Length,  W. 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
(Gauged  length,  5^^ 


Applied  loads. 

Cknnprca- 

Saoo««iTe 

oomprw 

stoDper 

inch 

PerauniMit 

a t_^ 

CiVOOMbivo 

BMBirka. 

ToUL 

PM-sqQAre 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
13,000 
18,000 
14.000 
15,000 
16,000 
17,  COO 
18,000 
19,000 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
20.000 
27,000 
28.000 
29.000 
30.000 
81,000 
82.000 
83,000 
34,000 
85.000 
86,000 
87,000 
38,000 
80,000 
40,000 
63,600 

Paundg. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31.000 
32,000 
38,000 
84.000 
85,000 
36,000 
87.000 
88,000 
89,000 
40,000 
62,600 

Inch. 
0. 

! 00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00064 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00144 
.00164 
.00158 
.00168 
.00178 
.00193 
.00208 
.00226 
.00244 
.00270 
.00294 
.00326 
00360 
! 00390 
.00418 
.00486 

Inek. 

00006 
'.OOOOi 
.00006 
.00004 

.00006 
.00006 

!oooo6 

!00006 

.00008 

!  00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00008 
.00010 
.00010 

.' 00010 
.00010 
.00014 
.00016 
.00018 
.00018 
.00026 
.00024 
.00032 
.00034 
00030 
.00028 
.00066 

Intk. 
0. 

Inek. 
0. 

InitiallMd. 

.00061 

.60002 

.00006 

.00004 

.00010 

.00004 

.00018 

.00008 

.00024 

.00006 

.00050 

.00026 

.00180 

.00070 

.00280 

.00166 

Failed  by  triple  flexure. 


12-INOH   B.  L.   BIFLED   MORTABfiL 
0A8ir-lB0K  BODT,  Ko.  14^ 
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No.  3990. 


Marks,  "%'^^ 
Diameter,  r'.i29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


^■sr 

SaeoM8iT6 

Favniaiieiit 

.       Mt. 

SnoceMive 
permMient 

Bemarkfl. 

> 

TotaL 

PerMuare 
iiuui. 

iVttJute. 
1,000 
2,000 
3,000 
4,000 
6^000 
£009 
7,000 
8,000 

Sooo 

10,600 
11,000 
12,000 
18.000 
14,000 
15^000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
2^000 
23.000 
34,000 
26.000 
81.110 

PmhmU. 
1,000 

S;!S!1 

7,000 
8,000 
S^OOO 
10.000 
11,000 
12,000 
18,000 
14.000 
16,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
81,110 

Jnek. 

a 

000050 
.000100 
.000160 
.000200 
.000250 
.000300 
.000360 
.000400 
.000450 
.000500 
.000560 
.000685 
.000600 
.000750 
.000830 
.000885 
.000970 
.001050 
.001140 
.001210 
.001310 
.001436 
.001636 
.001700 

-  Inch, 
0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000050 
.000060 
.000050 
.000060 
.000076 
.000056 
.000060 
.000070 
.000065 
.000086 
.000080 
.000090 
.000070 
.000100 
.000126 
.000100 
.000166 

0. 

Inch. 
0. 

Initua  iMd. 
Tensile  Btrengih. 

0. 

.000005 

.000006 

.000026 

.000030 

.000035 

.000010 

.000065 

.000080 

.000085 

.000020 

.000136 

.000060 

.000100 

.000066 

.000300 
.000386 

.000110 
.000085 

Fractured  a^'.TS  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.2942. 
Hardness,  17.2& 


'h^^ 
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12-lMCH   B.   L.    BIFLED   MORTABS. 


So.  3991. 


Marks,  ""S^^"- 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  leogth,  20". 


AppUad  loads. 

SncycesaiTe 
eloD;ration 
per  inch. 

PAnnanent 

Soooeasire 

ML 

Bemarks. 

Ttftftl. 

Pcrwmar© 
loch. 

per  inch. 

I,OL0 

%im 

3,000 
4,000 

0,000 
7,  (WO 
8,0(H> 
0,000 
,    10,000 

12,000 
13,000 
14.000 
15,000 
10,000 

i7,m»o 

IS,  000 

io,oua 

BO.tXH) 
2l,0i^0 
£2,000 
23,  otto 
iM.OOO 
25,000 
S0,0» 

Pounda. 

9,000 
0,000 
4,000 

5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11.000 
13,000 
13,000 
14,000 
15,000 
10,000 
17,000 
1A,090 
19,000 
30,000 
21,000 
22,000 
23.000 
24,000 
25.000 
80,020 

Inch. 
0. 

.000050 
.000100 
.000)60 
.000200 
.000250 
.000300 
.000355 
.000410 
.000405 
.000515 
.000585 
.OjOG45 
.000705 
.000760 
.000835 
.000910 
.000990 
.001060 
.001160 
.001245 
.001345 
.001465 
.001586 
.001736 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000065 
.000055 
.000055 
.000050 
.000070 
.000000 
.000000 
.000055 
.000075 
.000075 
.000080 
.000070 
.000090 
.000095 
.000100 
.000110 
.000130 
.000150 

Inelu 
0. 

IneK 
Ow 

Initial  load. 
Tensne  stTeoKth. 

0. 

.000066 

.000035 

.000040 

.000005 

.000055 

.000015 

.000085 

.000030 

.000110 

.000025 

.000155 

.000043 

.000240 

.000085 

.000336 
.000416 

.000095 
.000080 

Fractnrcd  3''.5  from  neck. 
Appearaticd,  aniform  granular. 


TENACITY  SPECIMENS. 

General  marks,  12  M  Rm  T  Ri 


Additional 
marka. 

Dhuneter. 

Sectional 
area. 

Speoiflo 
gravity. 

Hardneaa. 

Total. 

Per  inch. 

3114 
8115 
9116 

tin 

MT,I 

MT4O 
UTtM 
M  'IV  0  X 

InchM. 
L120 
L129 
L129 
L120 

LOO 
LOO 
LOO 
LOO 

Pounds. 
36,420 
84,100 
32,400 
83,720 

Pounds, 
80,420 
84.190 
82.400 
88.720 

7.8125 
7.8024 
7.3160 

18.68 
16.73 
17.08 

Appearance  of  fractareS|  aniform  granular* 


12-INCH  B.   L.    RIFLKD   MOBTABtt. 


249 


Marks,  "X?;;!^ 
Length,  12''. 
Diameter,  rM29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  W. 


Ko.836. 


Applied  loiida. 

Compree- 

sion  per 

Inch.  . 

SacceMire 

oompres' 

•ion  per 

Ineh. 

PermaoeDt 
set. 

Snooeeelve 

Bemtfke. 

TotaL 

'".^r" 

Pounds, 

1,000 
2,000 
3.000 
4,000 
6.000 
6,000 
7.000 
8»000 

aooo 

10,000 
11,000 
12,000 
13,000 
14.006 
15,000 
16.000 
17,000 
18.000 
19,000 
20.000 
21.000 
22.000 
23.000 
24.000 
26.000 
28,000 
27.000 
28,000 
29,000 
30.000 
31.000 
32,006 
38,000 
34,000 
35,000 
36.000 
37.000 
88.000 
80^000 
40,000 
57,910 

PotmdM, 
1,000 

Sooo 

8.000 

iooo 

6^000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,000 

16^000 

17.000 

18^000 

li^ooo 

20.000 
21.000 
221000 
28,000 
24.000 
26.000 
26,000 
27.000 
28.000 
29.000 
80.000 
31,000 
82.000 
88.000 
84,000 
36.000 
86,000 
87,000 
38^009 
89.000 
40.000 
97,910 

IfUh, 

0. 

.00005 
.00010 
.00014 
.00020 
.00024 
.00080 
.00035 
.00041 
.00046 
.00051 
.00067 
.00062 

.00073 
.00079 
.00085 
.00090 
.00095 
.00101 
.00108 
.00113 
.00120 
.00126 
.00131 
.06180 
.00147 
.00153 
.00159 
.00167 
.00175 
.00183 
.00198 
.00204 
.00217 
.60280 
.00241 
.00261 
.00281 
.00808 



Ineh. 
0. 

!00005 
00004 

.00004 
.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00005 
.00007 
.00006 
.00005 
.00008 
.00008 
.00006 
.00006 
.OO0U8 
.00008 
.00008 
.00009 
.00012 
.00018 
.00018 
.00011 
.00020 
.00020 
.00027 

Inch. 
0. 

Inch. 
0. 

laitUlkNid. 
CJltimAte  strength. 

0. 

.00003 

.00008 

.00009 

.00006 

.00012 

.00003 

.00020 

.00008 

.00030 

.00010 

.00062 

.00022 

.00118 

.00066 



Failed  by  triple  flexure. 


^':tf^^r^y?;~ 
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12-lNCH  9.  L.  BIFLED   MORTARS. 


No.  3988. 


Marks,  "V*.^^ 
Length  of  stem,  23''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  lengtli,  2(K'. 


Applied  loadB. 

peruioh. 

SnooeMiTe 
eloni^atlon 
per  inch. 

Permuient 
set. 

BuooeMlve 
set. 

Benittki. 

Total. 

PersquATe 
inch. 

F<nmdi. 

1/000 

2,000 

8,000 

4,000 

6,000 

6,000 

7^000 

8.000 

9,000 

10.000 

11.000 

12.000 

18,000 

14,000 

15^000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

31,410 

Poundi, 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

18.000 

14,000 

15,000 

10^000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

81,410  . 

Ineh. 
0. 

.000060 
.000113 
.000160 
.000216 
.000260 
.000320 
.000880 
.000440 
.000500 
.000560 
.000680 
.000700 
.000765 
.000630 
.000920 
.001010 
.001105 
.001215 
.001340 
.001486 
.001635 
.001835 
.002050 
.002340 

0. 

.000060 
.000000 
.000650 

.000050 
.000050 
.000060 
.000060 
.000060 
.000060 
.' 000060 
.000070 
.000070 
.000065 
.000066 
.000090 
.000090 
.000095 
.000110 
.000125 
.000146 
.000150 
.000200 
.000216 
.000280 

Inch, 
0. 

Inch. 
0. 

Initial  loud. 
Tenailes^iiSili. 

. 

.000006 

.000005 

.000085 

.000080 

.000050 

0000015 

.000070 

.000020 

.000110 

.000040 

.000160 

.000060 

.000960 

.000100 

.000405 

.000145 

.000660 
.000865 

.000256 
.000205 

Fractured  7''*5  from  neck. 
Appearance,  uniform  granular 
Bi)eciflc  gravity,  7.3058. 
Hardness^  15.06. 


12-INCH   B.  L.  BUf^LBD   MORTAEfl. 


251 


No.  3989. 


TB, 


Marks,  «^#Jj; 
liength  of  stem,  23". 
Diameter,  1".129. 
'  SectioDf^l  area,  1  square  inch. 
Ghaaged  lengthy  2(K^ 


Applied  kMids. 

-RlnHMiHikn 

Sooe^Mlre 
elonntiioii 
perinoh. 

Permanent 
set 

Saoo6Mive 
pennuenk 

-*• 

RemarkB. 

ToUL 

Par  mare 

""iSSS" 

1,000 
2,000 

Jooo 

4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,600 
11,600 
12.060 
18.000 
14.000 
15,000 
16,000 
17,000 
18.009 
19,000 
20,000 
21,000 

28^100 

Poundt. 
1,000 
2.000 
8,000 
4.000 
6,000 

7.060 
8^006 

i^ooo 

10.000 
11^000 
12,000 
13.000 
14»000 
16.000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,006 
28^100 

Ineh. 

0. 

.000060 
.000100 
.000150 
.000900 
.000255 
.000315 
.000875 
.000430 
.000490 
.000560 
.000615 
.000685 
.000760 
.600836 
.000910 
.001000 
.001100 
.001230 
.001340 
.001485 
.001686 
.001845 
.002105 
.002400 

Jneh. 

Ol 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000060 
.000055 
.000060 
.000060 
.000065 
.000070 
.000065 
.000086 
.000075 
.000000 
.000100 
.000130 
.000110 
.000145 
.000200 
.000160 
.000260 
.000296 

0. 

Inek. 
0. 

Initial  load. 
ToneUe  sfcrcngtb. 

0. 

.000025 

.000025 

.000040 

.000015 

.000066 

.000026 

.000106 

.000040 

.000166 

.000060 

.000200 

.000095 

.000460 

.000109 

.000710 
•  000880 

.000260 
.000220 

Fractoied  &'J5  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPBODfBNS. 

General  marks,  12  M  Bu  T  B,. 


Ho.  of 
toift. 

Additional 
markB. 

Diameter. 

area. 

Tensile  strength. 

Speolflo 
gravity. 

HardnTTtw 

Total. 

Per  aooare 
inoh. 

8106 
8106 
8107 
8108 
8109 
lUS 

BT.I 

BT4O 

BT^M 

BI«I 

BL,0 

BL,M 

Ll» 
L129 
L129 
L129 
L129 
L129 

Sq.ineh, 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Pound*. 
84,310 
83;  120 
38,710 
88,200 
£^586 
88,970 

PowidM. 
84,310 
33.120 
33.710 
83,200 
33.580 
88.970 

■••.•*.. 

7.8147 
7.8182 
7.3145 

15.75 
15.20 
15.18 

Appearance  of  fractures,  uniform  granular. 
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12-JNCH    B.    L,    RIFLED    MORTAKS. 
Ko,  837. 


Marks,  ^'Vi^ 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  I  square  inch. 

Oauged  leogtb,  10"'. 


AppiifidtMdj, 

Goiapr«4- 

Sqcg««jt# 

a*Bvfc«. 

TbUl, 

iDDb. 

1,000 
2^000 
*,WjO 
4,(HM 
5,  WO 

7.000 
It,  000 
4,000 

lUOOO 
13,000 

ia,oo« 

14,000 
15,  000 
ICQOO 
I7.0O0 
I^^OOO 

30,00)^ 
2LiHhl 

2Z(iOu 
23.  HOO 
24,l'^l0 
25,  000 

aovooti 

27,  00* 
^,l)UO 
29,04KJ 
SO.OOti 
31,000 
at  000 
321,000 
34,  (>00 
3A,  W>0 
MJiOO 
37,  000 
38,000 
39,000 
40,000 
61.050 

J,  WO 

XOOO 
3.000 
VOOO 
5,000 
0,000 
7.000 

aouo 
».ooo 

10,000 

;      11. 000 

12,000 
13.000 
14.000 
15^000 
16,000 
17,000 
It,  000 
10,000 
30,000 
21.000 
»,000 
33,000 
34.000 
25^000 
38,000 
97.  MO 

Si;  000 

30,000 
90,000 

ai^ooo 

32,000 
3.3,000 
34hO0« 
35,000 
30,000 
87,000 
3fl,000 
89.000 
40,000 
A],«50 

.000«6 
.00011 
.000l« 

.000^1 

,00026 
,00031 
.00017 
.00041 
.00047 
.00052 
.00057 
.00002 

.ooo« 

.00074 
,00080 
,000615 
.00001 
.00096 
.00106 
.00112 
,001LS 
.00123 
.00130 

,t«oi3e 

.0014* 
.00156 
.00106 
.00173 

.oom 

,0020g 
.00231 
.OOSll 
,001^3 
.00292 
.00^31 

.ooaei 

,00306 
.00443 
.00510 

1      0. 

.00006 
.00005 
.00005 
,00005 
.00005 
00005 
.^00006 
.00005 
.00005 
.00005 
.00605 
.004  05 
.OOOIW 
.00006 
.00006 
.00005 
.00006 
,00007 
.00009 
,00006 
.00006 
.00005 
.00007 
.00006 
,00010 
.00006 
.00010 
.00012 
.00013 
,00017 
.00013 
.00020 
.00021 
,00030 
.00030 
.00030 
.00034 
.00041 
.00060 

IndL 
0. 

6- 

tditijaioftd. 

CitiDiHte  itreneth. 



.04061 

.MOil 

.00005 

,.00004 

,oo*o» 

.00004 

.U0013 

^OOOOi 

.00031 

.OOQOV 

.00050 

.00031 

,00180 

,000« 

.00311 

> 00181 

Failed  by  triple  Hexare. 
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No.  838. 


Mark8,^2MEjjTB, 

Liength,  10".  " 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5''. 


CoBprM- 

sionper 

inch; 

SllCfl6MiT6 

comprM- 

Peffmanent 
■et 

SnooeMire 
permanent 

Mt. 

Total 

PersqoMe, 
inob. 

PblMdt. 

1,000 
2.000 
3.000 
4,000 
5,000 

7,000 
8.000 
8,000 
10,000 
11,000 
12,000 
18,000 

16,000 
17,000 
18^000 

81,000 
sa^ooo 

88,000 
24,600 

26;  000 
27,000 
28,800 
28,800 
80.000 
81.000 
82.000 
88.000 
84,000 
35,000 
86,000 
87.090 
88,000 
88^000 
40.000 
80,800 

1,000 
2.000 
8,000 
6,000 
5.000 
8.000 
7,000 
8,000 
9,060 
10,000 
11.000 
12.000 
13,000 
li,000  . 
14.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.006 
22.000 
28.000 
24.000 
25,000 
80,000 
27,000 
28.000 
29,000 
80,000 
81,000 
38.000 
83.000 
84.000 
85.000 
36.000 
87,000 
38.000 
39.000 
40.000 
60,800 

Ol 

.00004 
.00010 
.00014 
.00018 
.00822 
.00028 
.00032 
.00086 
.00042 
.00060 
.OOOH 
.00060 
.00066 
'  .00072 
. .00076 
*. 00084 
.00090 
.00096 
.00102 
.00106 
.00114 
.00120 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00194 
.00212 
.00226 
.00254 
.00276 
.00310 
.00340 
.00880 
.00416 
.00478 
.00020 

Inch. 
0. 
.00004 

.'00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00014 
.00018 
.00014 
.00028 
.00022 
.00034 
.00030 
.00040 
.00036 
.00062 
.00042 

Inch. 
0. 

Inch. 
•  0. 

.Initial  load. 
CritimatoatreDgtb. 

0. 

0. 

.00006 

.00006 

' 

.00012 

.00006 

.00022 

.00010 

.00050 

.00028 

.00140 

.00090 

.00320 

.00180 

Failed  b;  triple  flexore. 
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Oast-Iron  Body,  No.  16. 


No.  4034. 


Marks,  ^^^^"^ 
LeDgth  of  stem,  23'^ 
Diameter,  V'.129. 
SectioDal  area,  1  sqaare  inch. 
Ganged  length,  20'^ 


Applied  loAds. 

Elooisation 
per  inch. 

SaceeesiTe 
eloDfcation 
per  inch. 

Permanent 
set. 

Snceeeeire 

ToUl. 

^^iSsr 

permanent               Remarks, 
set. 

I 

P4mnd4. 
1.000 
2.000 
8.000 
4,000 
5.000 
6.000 

tIooo 

8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
29,310 

Pound§. 

1,0U0 

2,000 

8.000 

i.000 

^000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

29,810 

Inch. 
0. 

.000050 
.000100 
.000150 
.000900 
.000260 
.000300 
.000350 
.000400 
.000445 
.000490 
.000545 
.000605 
.000670 
.000745 
.000815 
.000875 
.000960 
.001045 
.001145 
.001245 
.  001345 
.001470 
.001620 
.001790 

Inch, 
0. 

.000060 
.000050 
.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000045 
.000045 
.000055 
.000060 
.000065 
.000075 
.000070 
.000060 
.000085 
.000085 
.  000100 
.000100 
.000100 
.600126 
.  000150 
.000170 

Inch. 
0. 

Inch. 
0. 

Initialload. 

Tennile  stiengtfa. 

0. 

0. 

0. 

.^1. 

.000015 

.000015 

.000045 

.000080 

.006696 

.000045 

.000146 

.000055 

.000220 

.000075 

.000345 
.000450 

.000125 
.000105 

Fractured  2^'  from  neck. 
Appearance,  granular  with  dark  spots. 
Specific  gravity,  7.3149. 
Hardness,  15.75. 
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No.  4036. 


Marks,  ^^^.^»« 
liength  of  stem,  23'*. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20^'. 


Applied  iMuU. 

SaooeMive 
perlBCh. 

PemMAent 

Mt 

Saoo«Mire 

peniuui«ni 

set 

Semarkt. 

TotaL 

^•yr" 

i5sssr 

1,000 
2.000 
8.000 
4,000 

^ooo 

6.0M 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25^000 
28,800 

1,000 

2^000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28.800 

Intk, 

0. 

.000045 
000085 
!  000140 
.000180 
.000220 
.000205 
.000315 
.000365 
:  000415 
.000400 
.000505 
.000550 
000000 
!000670 
.000740 

^000800 
.000885 
.000950 
.001040 
.001135 
.001235 
.001835 
.001450 
.001506 

IiuK 
0. 

.000046 
.000040 
.000065 
.000040 
.000040 
.000045 
.OOCOSO 
.000050 
.000050 
.000045 
.000045 
.000045 
.000050 
.000070 
.000070 
.000060 
.000065 
.000065 
000090 
!000096 
.000100 
.000100 
.000116 
.000145 

IfUh, 

0. 

0. 

InllkaiMid. 
TenaQeBtroiigtii. 

0. 

0. 

•  000006 

.000005 

.000025 

.000020 

•000040 

.000015 

.000080 

.000040 

.000130 

•  000060 

.000190 

.000060 

.000290 
.000370 

.000100 
.000080 

Fractnred  2".75  firom  neck. 
Appearance,  granular  with  dark  spots. 


TBNACITY  SPEOIMEKS. 

General  marks,  12  M  Bie  T  B] 


Hoiof 
teat 

Additional 
marka. 

Diameter. 

Seetienal 
area* 

Speoifio 
gl»Tlty. 

Hardneea. 

TotaL 

'-toX" 

8132 
8138 
8184 
8186 

HT.I 
MT«0 
HT<H 
MTtOX 

Inehet. 
1.129 
1.129 
1.129 
1.129 

Sq,ineh, 
1.00 
1.00 
1.00 
1.00 

Pounds. 
85.680 
31,170 
36,220 
38,480 

Pounde. 
35.680 
31. 170 
36.220 
33.480 

7.3397 
7.3378 
7.3699 

17.99 
1&91 
17.62 

Appearance  of  fractures,  uniform  granular. 


-1  •»»«•' v/»r".. 


■  *?*^?!r^. 
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ISo.UL 


Marks,  "«f$^»« 
Length.  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


I' 


I 


Compree- 

fir 

Snooeealre 
compree- 

Pennaaent 
set. 

SncoessiTe 

pennaaeni 

set. 

Bemarks. 

XotaL 

Per  square 
ineh. 

PoundM, 
1,006 
2,000 
8^000 
4,000 
5,600 
6,060 
7,000 

9,000 
10,000 
11.000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,006 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29.000 
80,000 
81.000 
82,000 
88,006 
84.000 
85,000 
86,000 
37.000 
86.000 
89.000 
40,000 
56^620 

Pwmdi, 

1,000 

2,000 

8,000 

4.006 

6.000 

6^000 

7,006 

8,000 

9,000 

16,006 

11,000 

12.000 

18,006 

14.600 

15.000 

16.000 

17.060 

18,006 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25.000 

26.000 

27.000 

28,000 

29,000 

80.000 

81,000 

82,000 

33,000 

84,000 

85.060 

JJ6,000 

37,000 

88,000 

39,000 

40,000 

55,620 

Inek. 
0. 

IMM04 
.00009 
.00012 
.06017 
.00020 
.00025 
.00030 
.00036 
.00041 
.00046 
.00051 
.00056 
.00061 
.00067 
.00074 
.00080 
.00085 
.00090 
.00097 
.00102 
.00109 
.00115 
.00120 
.00127 
.00188 
.00140 
.00148 
.00156 
.00166 
.00176 
.00185 
.00196 
.00210 
.00222 
.00240 
.00260 
.00280 

00304 
.00342 

InOL 
0. 

.00064 
.00005 
.00003 
.00005 
60003 

ioooos 

.00005 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00007 
00006 

.'oooos 

.00005 
.00067 
.00065 
.00007 
.00006 
.00005 
.00007 
.00006 
.00007 
.60008 
.00006 
.60010 
.00016 
.00009 
.00011 
.00014 
.00012 
.00018 
.00020 
.00020 
.00024 
.00038 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

6. 

.00006 

.00006 

.00010 

.00004 

.00017 

.00007 

.00080 

.00018 

.00061 

.0C031 

.00152 

.00091 

Failed  by  triple  flexure. 
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No.  4040. 


Marks,  12  MR^TB. 

Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  20'^ 


Applied  loadii. 

Btonsatlon 
peruiob. 

elongfttion 
per  inch. 

Permanent 
set. 

Sacceaaire 

TotoL 

Per  square 
inch. 

permanent               Remarks, 
set. 

PoundM. 
1.000 
2,000 
8.000 
4,000 
5,000 
6.000 
7.000 
8.000 
9.000 
10,000 
11.000 
11.000 
13.000 
14.000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
24,900 

Poundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.000 

16,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

n,ooo 

24.900 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000320 
.000380 
.000430 
.000480 
.000550 
.000006 
.000075 
.000750 
.000826 
.000000 
.000980 
.001070 
.001175 
.001290 
.001390 
.001660 
.001730 
.001900 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000055 
.0000G5 
.000060 
.000050 
.000050 
.000070 
.000056 
.000070 
.000076 
.000075 
.000075 
.000080 
.000090 
.000105 
.000116 
.000100 
.000170 
.  000170 
.000170 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

0. 

Tensile  strengtb. 

.000030 

.000030 

.000045 

.000015 

.000075 

.000030 

.000105 

.000030 

.000165 

.000060 

.000256 

.000090 

.000385 

.000130 

.000630 

.000245 

Fractured  at  middle  of  stem.    Appearance,  coarse  granular  with 
stellar  spots  on  one  side,  finer  granular  at  the  other. 
Specific  gravity,  7.3209. 
Hardness,  14.69. 
H.  Ex.  165 17 
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Marks,  12  V¥,^^ 
Length  of  stem,  23". 
Diameter,  i'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


No.  4050. 


Applied  loads. 

Elongation 
per  inch. 

Saccemive 
elongation 
perinch. 

Permanent 
set. 

Saooesaive 

permanent 

set. 

Bemarkfl. 

Total 

Per  eqnare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 

aooo 

9,000 
10,000 
11,000 
12,000 
18,000 
14^000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
33,000 
24.000 
26,000 
30,210 

Pounds. 

1.000 

2,000 

8.000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

35,000 

80,210 

Inch. 
0. 

.000040 
.000090 
.000140 
.000190 
.000240 
.000295 
.000850 
.000405 
.000460 
.  000615 
.000586 
.000615 
.000710 
.006790 
.000865 
.000950 
.001050 
.001150 
.  001260 
.001400 
.001525 
.001686 
.001875 
.002100 

Tneh. 
0. 

.000010 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.  000055 
.000055 
.000070 
.000060 
.000065 
.000080 
.000076 
.000035 
. 000100 
.000100 
.000110 
.000110 
.000125 
.000160 
.000190 
.000225 

Inch. 
0. 

Inoh. 
0. 

luitUUoad. 
Tensile  strength. 

0. 

.000010 

.000010 

.000036 

.000025 

.000060 

.000016 

.000090 

.000040 

.000160 

. C00060 

.000240 

.000090 

.000370 

.000130 

.000600 
.000760 

.000230 
.000160 

Fractured  lO^^'  from  neck.    Appearance,  medium  coarse  granular, 
with  coarser  belt  across  one  side  of  surface. 


TENACITY  SPECIMENS. 

General  marks,  12  M  Eio  T  B^. 


Naof 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile 

strength. 

Specific 
gravity. 

Hardneaa. 

ToUl. 

Per  square 
inch. 

3126 
8127 
8128 
8129 
8130 
8131 

BTgl 

BT4O 

BT»M 

BL.I 

BLtO 

BLgM 

Inch. 
1.129 
1.120 
1.129 
1.120 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 

Pounds. 
32.9{)0 
84.020 
81.510 
34,070 
34,730 
37.640 

Pounds. 
82,990 
84.020 
81.510 
84.070 
34,730 
37,610 

7. 3140 
7  3141 
7.8814 
7.3398 
7. 3294 
7.3332 

14.12 
14.12 
15.06 
14.69 
14.98 
15.2. 
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No.  842. 


Marks,  ""»"*''«' 
Leugth,  12". 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  10". 


AppHed  loMla. 

Compres- 
sion per 
incfi. 

Socoeaaire 
ooinpivs* 

PemiAiicnt 

Snocesslve 

Bemarks. 

ToUL 

In^ 

sot. 

pennasent 
set 

Foundt, 
1,000 
2,000 
3,000 
4.000 
5,000 
8^000 
7,000 
8,000 
9.060 
19.000 

itooo 

12,000 
18,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
28^000 
27,000 
28^000 
29,000 
30.000 
31,000 
82,008 
33,000 
34.000 
85,000 
88^000 
87,000 
3^000 
39.000 
40.000 
53,680 

Powndt. 
1,000 
2.000 
3,000 
4.000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
18^000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23,000 
84,000 
25,000 
26,000 
27,000 
28,000 
29^000 
80,000 
31,000 
82,000 
83,000 
84.000 
85.000 
88;  000 
87,000 
88.000 
39,000 
40,000 
52,080 

Inch. 
0. 

.00005 
.00010 
.00015 
.00020 
.00024 
.00029 
.00034 
.00040 
.00045 
.0U051 
.00058 
.00001 
.00088 
.00071 
.00077 
.00082 
.00088 
.00095 
.00101 
.00108 
.00113 
.00120 
.00128 
.00137 
.00148 
.00X58 
.00168 
.00179 
.00192 
.00212 
.00228 
.00248 
.00275 
.00810 

!  00390 
.00423 
.00468 

Inch, 
0. 

.00005 
.00005 
.00005 
.00005 
.00004 
.00005 
.00005 
.00008 
.00005 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00005 
.00007 
.00008 
.00009 
.00011 
.00010 
.00010 
.00011 
.00013 
.00020 
.00016 
.00020 
.00027 
.00035 
.00044 
.00036 
.00038 
.00045 
.00052 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Ultimate  strength. 

.00001 

.00001 

.00002 

.00001 

.00008 

.00004 

•.00011 

.00005 

) 

.00023 

.00011 

.00054 

.00032 

.00148 

.00089 

.00822 

.o6i70 

Failed  by  triple  flexure. 
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^0.  8i3. 


Length,  10'',  " 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Appltod  loads. 

Comprea- 

aioB  per 

Incli. 

Snccesaire 
compres- 
sion per 
inch. 

Permanent 
set. 

Sacceaaive 

permanent 

set. 

Remarks. 

Total. 

Per  Bouare 
Inca. 

Pounds. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23.000 
24.000 
2:».  000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32.000 
33,000 
84.000 
35,000 
36,000 
37,000 
88,000 
80.000 
40,000 
63.250 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29.000 

30,  000 

31.000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,000 

38.000 

39,000 

40,000 

68,250 

Inch. 
0. 

.00006 
.00010 
.00010 
.  00020 
.00024 
.00028 

.00040 
.00044 
.00048 
.00052 
.00058 
.00064 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00100 
.00108 
.00114 
.00120 
.00128 
.00140 
.00150 
.00160 
.00172 
.00184 
.00208 
.00224 
.00246 
.00270 
.00308 
. 00344 
.00378 
.00430 
.00476 
.00528 

Inch. 

0. 
.00006 
.00004 
.00006 
.00004 
.00004 
. 00U04 
.00006 
.00006 
.00004 
.00004 
.  00004 
. 00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006  - 
.00004 
.00008 
.00006 
.00006 
.00008 
.00012 
.00010 
.00010 
.00012 
.00012 
.  00024 
.  OOOIO 
.00022 

'  .00024 
.00038 
.00036 
.00034 
.00052 
.00046 
.00052 

Inch. 
0. 

Inch. 
0. 

Initial  hMd. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00010 

.00006 

.00024 

.00014 

.00050 

.00026 

.00144 

.00094 

.00370 

.00226 

Failed  b^  triple  flexure. 
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No.  4038. 


Marks,  12  mr^jTB, 

liCngth  of  stein,  23'\ 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Ganged  length,  2(y\ 


Appltodloada. 

SloDfcatioii 
per  inch. 

SnoceMive 
eJoDj^ation 
perlDcb. 

PermaneDt 
aet. 

Sncceuive 

permanent 

set 

Remarks. 

TbUl. 

Per  Mane 

Ptnindt. 
1,000 
2.000 
8,000 
4,000 
8,000 
6^000 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
18.000 
14.000 
IfikOOO 
16,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
28,410 

Pcundt. 
1,000 
2,000 
8.000 
4.000 
5,000 

6;  000 

7.000 
8»000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15, 010 
18.000 
17.000 
18,000 
18,000 

iolooo 

21,000 
28,000 
23,000 
24,000 
25,000 
29,410 

Inch. 
0. 

.000050 
.000095 
.000145 
.000185 
.000245 
.000395 
.000345 
.000395 
.000445 
.000505 
.000555 
.000620 
.000680 
.000750 
.000815 
.000890 
.000975 
.001060 
.001155 
.001280 
.001395 
.001540 
.001705 
.001920 

Inch, 
0. 

.000050 
.000045 
.000050 
.00W50 
.OOUU50 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000065 
.000060 
.000070 
.000065 
.000075 
.000085 
.000085 
.000095 
.000125 
.000115 
.000145 
.000165 
.000215 

Ifieh. 
0. 

Inch. 

0. 

Inltialload. 
Tensile  strength. 

0. 

.000030 

.000030 

.000040 

.000010 

.000060 

.000020 

.000095 

.000035 

.000140 

.000045 

.  000205 

.000065 

.000810 

.000105 

.000490 
.000640 

.000180 
.000150 

Fractnred  7J''  from  neck. 
Appearance,  granular  with  dark  spots. 
Specific  gravity,  7.3022. 
Hmrdness,  14.47. 


•««3ar^5 
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No.  4039. 


Marks,  "^jfitT'** 
Len^h  of  Bteai,  23'^ 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inclu 
Ganged  length,  20"'. 


Appliedlondt. 

EIongatioD 
per  Inch. 

Saoc<>MiTe 
elODisation 
per  inch. 

PemuuieBt 

Socceesive 
•et 

Total. 

PertqoMe 
inch. 

BemarkB.              ! 

Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8.000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,600 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,270 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

U^OOO 

16.000 

17.000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,270 

.000045 
.000100 
.000145 
.000190 
.000240 
.000290 
.000340 
.000805 
.000450 
.000505 
.000560 
.000620 
.000685 
.000750 
.000825 
.000890 
.000965 
.001060 
.001150 
.001:^65 
.001385 
.001520 
.001665 
.001840 

Inch. 
0. 

.000045 
.000055 
.000045 
.000045 
.000050 
.000050 
.U)0060 
.000055 
.000055 
! 000055 
.000055 
.000060 
.000065 
.000065 
.000075 
.000065 
.000076 
.000005 
.000090 
.000115 
.  0OJ120 
.000135 
.000145 
.000175 

Inch. 
0. 

Inch. 
0. 

laitiAlkMuL 
Tendle  stron^Ii. 

0. 

.000025 

.000025 

.000040 

.000015 

.000055 

.000015 

.000090 

.000036 

.000180 

.000040 

.000105 

.000065 

.000290 

.000096 

.000156 
.000555 

.000160 
.000100 

Fractured  2 J"  from  neck. 
Appearance,  granular  with  dark  spots. 


TENACITY  SPECIMENS. 

General  marks,  12  M  Bi?  T  Bi. 


No.  of 
teat. 

Additional 
marka. 

Sectional 
area. 

Tensile  atrength. 

Speciflo 
gravity. 

Hardness. 

Diameter. 

Total. 

Per  square 
ineb. 

4397 
4398 
4890 
4400 

MT|I 
MT4O 
MT.M 

kt;ox 

InehM. 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
35, 310 
*M.300 
33.960 
84,510 

Pounds. 
85,310 
34.300 
33,960 
34.510 

7.8430 
7.3358 
7.3292 

15.83 
14.98 
14.90 
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No.  847. 

Marks,  «5^'i»« 

LenKth,  12". 

Diameter,  1".129. 

Sectional  area,  1  per  square  inch. 

Ganged  length,  10". 


CompTM- 

-Sir 

SaooeMiTO 

eompTM* 

■ton  per 

incB. 

Pennanent 

Mt. 

S«eoeMive 

pemaneDt 

•et. 

Beuarks. 

TMd. 

Peraqnare 

Ptmndt. 
1,000 

t^ 

6,000 
7,000 
8^000 
8.000 
lOlOOO 
11,000 
U660 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 

27,000 
28,000 
28.000 
30,000 
31,000 
32,000 
83.000 
34,000 
35,000 
36,000 
87,000 
88^000 
89^000 
40,000 
51,080 

Povndi. 

1.000 

2,000 

8,000 

4,000 

6,000 

S^OOO 

7^000 

8,000 

8,000 

10.000 

11.000 

12^000 

13.000 

14.000 

15,000 

10,000 

17.000 

18.000 

18,000 

20^000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

28,000 

80,000 

31.000 

82,000 

88,000 

84,000 

85,000 

86.000 

87,000 

88^000 

80.000 

4D.O0O 

51,080 

IndL 
0. 

.00068 
.08014 
.00018 
.00024 
.00020 
.00034 
.00080 
.00044 

.00094 
.00060 
.  00064 
.00070 
.00077 
.00082 

!o0094 
.00100 
.00108 
.00113 
.00120 
.60126 
.00133 
.00142 
.00150 
.00158 
.00168 
.00180 
.00183 
.00200 
.00222 
.00243 
.00287 
.00280 
.00322 
.00857 
.00308 
.00437 

InA, 
0. 
.00008 

.00000 
.00005 

.00005 
.00005 
.00006 
.00006 

.00005 
.00005 

'.00005 

.00005  • 

.00005 

.00000 

.00007 

.00005 

.00006 

.00006 
.00006 
.00005 
.00007 
.00006 
00007 
.00000 
.00008 
.00008 
.00010 
.00013 
.00013 
.00016 
.00013 
.00021 
.00024 
.00023 
.00032 
.00035 
.00036 
•00044 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  sirenjcth. 

0. 

.00001 

.00001 


.00008 

.00007 



.00012 

.00004 

.00022 

.00010 

.00013 

.00021 

> 

.00103 

.00060 

.00240 

.00146 

Failed  by  triple  flexure. 
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No.  4036. 


Marks,  ^^^^^^^ 
Length  of  stein,  23'^ 
Diameter,  l'M29: 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  20''. 


ApplU 
Total. 

)d  loads. 

Elongation 
perincli. 

Saccessive 

Permanent 
Bet. 

SneceMive 

permanent 

aet. 

Bemaika. 

Per  Mnare 
Indi. 

Poundt. 
1,00U 
3,000 
8,000 
4,000 

^ooo 

6.000 
7,000 
8.000 
9.000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24.000 
25,000 
28,210 

Pintndt, 
1.000 
2,000 
8.000 
4,000 
^000 
6,000 
7.000 
8.000 
9.000 
10,000 
11.000 
13,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,210 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000365 
.000425 
.000485 
.000540 
.000610 
.000675 
.000740 
.000810 
.000905 
.000990 
.001090 
.001190 
.001325 
.001460 
.001640 
.001840 
.002065 
.002360 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000070 
.000060 
.000055. 
.000070 
.000065 
.000065 
.000070 
.000095 
.000085 
.OOOiOO 
.000100 
.000135 
.000165 
.  000150 
.000200 
.000225 
.000296 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
TenaOe  strength. 

0. 

.000030 

.000020 

.000045 

.000026 

.000070 

.000026 

.000120 

.000050 

.000190 

.000070 

.000290 

.000100 

.000485 

.000106 

.000760 
.000990 

.000275 
.000230 

Fractured  ^"  from  neck. 

Appearance,  fine  granular,  with  coarser  granulation  near  circumfer- 
ence at  one  side. 
Specific  gravity,  7.3109. 
Hardness^  13.46. 
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No.  4a37. 


Marks,  ^^^B^^^* 
Xjengtli  of  Btem,  23'^ 
Biameter,  V\129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Apptiedlotds. 

ElODfffttioii 
per  inch. 

SacceasiTO 
elouffation 
periDoh. 

PerroAoent 
set. 

Sncoeesive 

pertDMient 

set. 

Bemarks. 

Total. 

Per  sqitare 

Pounda. 
l.OOO 
2,000 
8.000 
4,000 

^ooo 

6,000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17.000 
18^000 
19,000 
20.000 
21,000 
23,000 
23,000 
24,000 
2S.000 
28.530 

Pounda. 
1,000 
2,000 
3,000' 
4.000 
6,000 
6,000 
7,000 
8.000 
9.000 
10.000 

urooo 

12,000 
13,000 
14.000 
15.000 
Iff.  000 
17,000 
18»000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,630 

0. 

.000060 
.000105 
.000155 
.0OU210 
.000260. 
.000330 
.000390 
.000445 
.000505 
.000570 
.000640 
! 000715 
.000800 
.000885 
.000990 
.001080 
.001190 
.001335 
.001465 
.001675 
.001866 
.002065 
.002405 
.002740 

Ineh. 
0. 

.000050 
.000055 
.000060 
.000055 
.000050 
.000070 
.000060 
.000055 
.000060 
.000065 

Ineh. 
0. 

Ineh. 
0. 

Initiallood. 
Tensile  strengtli. 

0. 

.606640 

.000040 

.000070 
.000076 
.000086 
.000086 

.Q00060 

.000020 

.000095 

.000035 

.000105 
.000090 
.000110 
.000145 
.000130 
.000210 
.000190 
.000200 
.000340 
.000335 

.000150 

.000055 

.000240 

.000090 

.000390 

.000150 

.000630 

.000240 

.001015 
.  001200 

.666385 
.000245 

Fractured  8"  from  the  neck. 
Appearance,  granular,  varying  in  size. 


TENACITY  13PEGIMENS. 

General  marks,  12  M  Bn  T  Bj. 


teat. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hiirdness. 

Total. 

Per  square 
inch. 

4391 
4392 
4303 
4304 
4395 
4396 

BT,I 
BT4O 
BT,M 
BL«I 

blJo 

BL,M 

Ineh. 
1.129 
1.120 
1.129 
1.129 
L129 
1.129 

.S^.  ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Poundt. 
36,200 
36,020 
34,  310 
31,090 
36,970 
34,930 

Pounds. 
36,2(0 
30, 020 
84.310 
31,090 
36,970 
34.930 

7.3225 
7. 3124 
7.2860 

14.90 
15.13 
13.09 
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iro.845. 


MarkB,  "^bV^ 
Length,  12".  * 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Applied  loads. 

Compres- 

slonper 

inoE. 

SocoeaslTe 
oomprM* 
•ion  per 

iDCb. 

PermADeot 

SaeoeeeiTe 

MIL 

TotiO. 

''"i^ssr 

BeBurke.              | 

1?800' 
2.000 
8.000 
4.000 
6.000 
8.000 
7,000 
8,000 
9,000 
10,008 
11,000 
12,000 
13,000 
14,008 
15,000 

i?:i!S 

18.800 

19.000 
20.000 
21.000 
22.000 
28,000 
24,000 
25.000 
28,000 
27.000 
28.000 
29.000 
80,000 
81,000 
32,080 
83.000 
84,000 
35,000 
80,000 
87,000 
88,000 
88,000 
40,000 
50,000 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
8,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,080 
18,000 
17,808 
18,000 
19,000 
20  000 
21,000 
22,000 
28,000 
24.000 
25.000 
28,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82.000 
83.000 
84.000 
85,000 
88,000 
37.000 
88,000 
89,000 
40,000 
50,800 

Inch. 
Ol 

.00086 
.00010 
.00018 
.00021 
.00028 
.00031 
.00037 
.00048 
.00048 
.00052 
.00068 
.00085 
.80071 
.00078 
.08082 

;00006 

.00101 
.00108 
.00U6 
.00134 
.00133 
.00142 
.00161 
.00183 
.00178 
.00190 
.00210 
.00229 
.00255 
.00276 

.'00346 
.00882 
.00482 
.00478 
.00532 
.00588 
.00848 

Jneh. 
0. 

.00005 
.00005 
.00008 
.00005 
.00006 
00005 
.00008 
.00005 
.00008 
.00004 
.00008 
.00007 

Jneh, 
0. 

Ineh, 
0. 

Initial  loud. 

.00001 

.00001 

.00002 

.00001 

* 

■ 

I 

.00005 
.00008 

.00007 
.00808 

00008 
.00007 
.00007 
.00009 
.00009 
.00009 
.00009 
.00018 
.00013 
.00014 
.00020 
.00019 
.00026 
.00020 
.00030 

AAAJA 
.VUUW 

.00037 
.00860 
.OOOU 
.00058 
.00058 
.00080 

.00008 

.00008 

.00013 

.00005 

.00032 

.00019 

1 

1 

.00085 

.00053 

1 
1 

1     I      

.00209            .00124 

.00440 

.00231 

Ultimate  strpngtli. 

Failed  by  triple  flexure. 
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No.  846. 


Marks,  i2MR„TR. 

Length,  10"  " 
Diameter,  V\129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


TotaL 


Per 
in4 


square 
aon. 


Cempree- 

sion  WT 

Inch. 


Saccesfli-ve 

compree- 

sioD  per 

Idod. 


Permaneot 


SnccesaiTe 

permanent 

set. 


Bamarka. 


Pauiuff. 
1,000 

s,«o 

4.000 
6,000 
«.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 

ie,ooo 

17.000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
28,000 
27.000 
28.000 
28.000 
80,000 
SI.  000 
32.000 
83,000 
34,000 
36^000 
38^000 
37,000 
33,000 
38,000 
40,000 
00,920 


Poundt, 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

20,000 

80,000 

31,000 

32,000 

33,000 

34,000 

36,000 

30,000 

37,000 

88,000 

39. 000* 

40,000 

60,520 


Jndk. 

0. 

.00004 
.00010 
.00014 
.00020 
.00020 
.00030 


.00042 
.00046 
.00052 
.00056 
.00002 
.00068 
.00074 
.00080 
.00U86 
.00094 
.00100 
.00106 
.00114 
.00122 
.00132 
.00140 
.00154 
.00164 
.00176 
.00194 
.00214 
.00246 
.00266 
.00290 
.00328 
.00374 
.00416 
.00458 
.00500 
.00550 
.00616 


Ineh. 
0. 

.00004 
.00016 
.00004 
.00006 
. 00006 
.00004 
.00U04 
.00004 


Inch. 
0. 


Inch, 
0. 


Initial  load* 


.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00014 
.00010 
.00012 
.00018 
.00020 
.00032 
.00020 
.00024 
.00038 
.00016 
.00042 
.00042 
.00042 
.00060 
.00066 


.00002 


.00CO2 


.00004 


.00002 


.00012 


.00008 


.00026 


.00014 


.00072 


.00200 


.00414 


.00214 


nitimftte  atreng^. 


Failed  by  triple  flexure. 
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12 -INCH   B.   L.   RIFLED   MORTARSL 

Cast-Ibon  Body,  No.  18, 


Fo.  4074. 


Marks,  12  ^^-iT^^ 
Length  of  stem',  23''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loads. 

EloDgation 
per  inch. 

SncceMive 
elungation 
per  inch. 

Permanent 
set. 

SttooessiTe 

permanent 

set. 

Bemarks. 

Total 

Per  aqoare 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7;  000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,060 

21,000 

22.000 

23,000 

24,000 

.25.000 

29,630 

Pounds. 
1,000 
2,000 
3,000 
4,000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 

13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,600 
25.000 
29,680 

9  Inch. 

0. 

.000050 
.000100 
.000150 
.000200 
.000260 
.000300 
.  00U360 
.000400 
.000460 
.000580 
.C00590 
.000645 
.000705 
.000785 
.000860 
.000935 
.  001010 
.001100 
.001190 
.001290 
.001400 
.001540 
.601655 
.001825 

Inch, 
0. 
.000030 

.t'Ooor.o 

.  000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000070 
.000060 
.000055 
.000060 
.000080 
.000065 
.000085 
. 000075 
.000090 
.  0(0000 
.000100 
.000110 
.000140 
.000115 
.000170 

Inch, 
0. 

0. 

Initial  loAd. 
Tensile  sfrrngtii. 



0. 

.000015 

.000015 

.000035 

.060020 

.000050 

.000016 

.000085 

.000085 

.066iB6 

.000050 

.000186 

.000050 

.000200 

.000075 

.000390 
.000466 

.000130 
.000070 

1 

Fractured  3"  from  the  neck. 
Appearance,  granular  mottled. 
Specific  gravity,  7.2990. 
Hardness,  16.15. 


12-lKCH    B.    L.   R1*LED   MOETAKS. 
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No.  4075. 


Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  iDch. 
Ganged  length,  20''. 


EloDfeation 
per  Inch. 

Saccei^iifve 
oloDgation 
per  inch. 

Permanent 

set 

SacoeesiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  aqaare 
inoh. 

Pounds. 
1.000 

1,000 
8,000 
4,000 
5,000 

6.000 
7.000 
8,000 
9,000 
10.600 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
31,900 
22,000 
33.000 
24,000 
2SlO0O 
28,870 

Pkmnift. 

1.900 

2000 

8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

30,000 

21.000 

28,000 

28,000 

24,000 

26.000 

29.870 

JfieA. 
0. 
000060 
.000100 
.000150 
.000195 
.000246 
.000295 
.000345 
.000400 
.000460 
,000525 
.000580 
.000640 
.000700 
.000765 
.000840 
.000005 

.ooowo 

.001065 
.C01150 
.001260 
.001350 
.001480 
.OOlOItO 
.001780 

Inch. 
0. 

.000050 
.000050 
.000050 
.000015 
.000050 
.000050 
.000050 
.000056 
.000000 
.000065 
.000056 
.000060 
.000060 
.000006 
.000075 
.000066 
.000085 
.000075 
.000085 
.000100 
.000100 
.000130 
.000150 
.000150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrength. 

0. 

.000020 

.000020 

.000030 

.060010 

.000055 

.000026 

.000085 

.000030 

.000125 

.000040 

.000180 

.000065 

.000250 

.000070 

.000385 
.009480 

.660185 
.000095 

Fraetared  S"  from  the  neck. 
Appearance,  granular  mottled. 


TENACITY  SFEOIMENS. 

General  marks,  12  M  Ri^  T  Bi. 


Ko.of 
tort. 

Additional 
marka. 

DUmeter. 

Sectional 
area. 

Tensile  strength. 

Speoiflc 
gravity. 

Hardness. 

Total. 

Per  sqnare 
inch. 

4407 
4468 
4409 
4410 

MT,I 
MT«0 
HT.H 
MT,0 

Inehei. 
1.129 
1.129 
1.129 
1.129 

Sq.inch.       Pounds. 
1.00    1       33,9«K) 
1.00            34.420 
1.00    1        32,600 
1.00           a&.l70 

Pounds. 
33,090 
84,420 
82,600 
85,170 

7.2977 
7.3188 
7.8124 

17.81 
16.81 
17.26 
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12- INCH   B.  L.  RIFLKD    MOKTAfiS. 


No.  850. 


laMu 


;j«TR, 


Marks,      j^  ^«^- 

LengtL,  12". ' 

Diameter,  l".li9. 

Sectional  area,  1  8<]uare  incb. 

Oauged  length,  10". 


Applied  loads. 

Ck>mpre«- 

aioo  per 

inch. 

Snccfasive 

coniprea* 

aion  per 

ioob. 

SacceasWe 

Remarks. 

Total. 

Per  fiquare 

iDCh. 

Permaneiit   permanent 
***'•               set. 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

33.000 

34.000 

85,000 

36.000 

37. 000 

88,000 

89,000 

40,000 

54,500 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
0,000 
7,000 
8.000 
9.000 
10,000 
11,0(K) 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
34,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
37.000 
88.000 
89.000 
40,000 
54,500 

Inch. 
0. 

.00003 
.00008 
.00012 
.00017 
.00022 
.00027 
.00081 
.00037 
.00041 
.00047 
.00053 
.00058 
.00063 
.00070 
.00077 
.00082 
.00088 
.0  091 
.00008 
.00106 
.  001 12 
.00118 
.00126 
.00131 
.00140 
.00148 
.00156 
.00163 
.00172 
.00183 
.00194 
.00208 
.00221 
.00238 

.00274 
.00301 
.00328 
.00302 

Inch. 
0. 

.00003 
.  00005 
.00004 
.00005 
.00005 
.00005 
.00004 
.00000 
.00004 
.00006 
.00006 
>  .00005 
. 00005 
.00007 
.00007 
.00005 
.00000 
.  00005 
. 00005 
.00006 
.00006 
.00006 
.00008 
.00005 
.00009 
.00008 
.00008 
.00007 
.00009 
.00011 
.00011 
.00014 
.00013 
.00017 
.00021 
.00015 
.00027 
.00027 
.00034 

Inch.            Inch. 
0.                   0. 

Initialload. 
mtlmatestrengtli. 

0. 

............ 

1 

:::;:::;::::i:::::::::::: 

.00002 

.00032 

.00008 

.  00006 

.00012 

.00001 

.00021 

.OOOO'J 

.00037 

.00016 

.00073 

.00036 





.00171 

.00098 

Failed  by  triple  flexure. 


12-lNCH    B.   L.    RIFLED   M0BTAB8. 
No.  4072. 
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Marks,  ^^^b**^'^^ 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20"'. 


Applied  loads. 


TotoL 


1,000 
2,000 
3.000 
4.000 
5,000 
6.000 
7.00O 
8.000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15.000 
lO^OOO 
17,000 
18^000 
10.000 
20,000 
21.000 
22.000 
23.000 
24.000 
2.%  000 
28,010 


ParsQiuffe 
incn. 


Poviub. 

1.000 

2,000 

3.000 

4,000 

6,000 

0.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

18,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28»010 


ElonsatioD 
per  Inch. 


JficiL 
.0 

.000050 
.000100 
.000150 
.000200 


.000856 
.000415 
.000480 
.000535 
.000800 
.000665 
.000740 
.000800 
.000885 
.000970 
.001060 
.001166 
.001275 
.00L890 
.001640 
.001710 
.001886 
.002185 


SaooeMire 
elongation 
per  Inch. 


Jnoh. 
D. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.0C0O55 


.000066 


.000065 
.000065 
.000075 


.000085 

.000085 
.000090 
.000105 
.000110 
.000115 
.000160 
.000170 
.000175 
.000200 


Permanent 
set. 


Inch. 


Saocesaive 
permanent 


a 

0. 

0. 

.000015 

.000015 

.000040 

.000025 

.000060 

.000090 

.000090 

.000030 

.000160 

.000060 

.000240 

.000090 

.000360 

.000120 

Bemarka. 


Inch, 

luUlalload. 


.000560    I      .000200 
.000740    i      .000180 


Tensile  sirongth. 


Fractared  3''  from  the  neck. 

Appearance,  medium  fine  granalar,  with  darker  and  coarser  spot  at 
circumference. 
Specific  gravity,  7.2927. 
Hardness,  14.69. 
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12-INCH  B.  L.  RIFLED   MOBTABS. 
No-  4073. 


Marks,  »^B^f^* 
Length  of  stem,  23''. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20", 


Applied  loads. 

Elongation 
per  inob. 

Sueceasive 

Pennanent 
set. 

Saooesaire 

pennanent 

aet. 

Bemarka. 

TotaL 

PersqoMo 

elongation 
per  inch. 

Pound*. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11.000 
12.000 
13,000 
14.000 
15,000 
16»000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
27,290 

Poundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
27,290 

Inch. 
0. 

.000050 
.000010 
.000150 
.  000200 
.000255 
.000305 
.000360 
.000120 
.000480 
.000545 
.000605 
.000670 
.000740 
.000810 
.000890 
.000970 
.001065 
.001165 
.001290 
.001420 
.001560 
.001740 
. 001025 
.002160 

Inch. 
0. 

.000050 
.000050 
.C00050 
.000050 
.000055 
.000060 
.000055 
.00006C 
.000060 
.000065 
.000060 
.000065 
.000070 
.000070 
.000080 
.000080 
.000096 
.000100 
.000125 
.000130 
.000140 
.000180 
.  000185 
.000235 

Inch. 
0. 

Inch. 
0. 

Initiallofld. 

0. 

.000030 

.000030 

.000040 

.000010 

.000060 

.000020 

.000100 

.000040 

.000155 

.000055 

.000255 

.000100 

.000390 

.000135 

.000620 
.000765 

.000230 
.000146 

Fractured  11".5  from  neck. 

Appearance,  medium  fine  granulation,  with  darker  and  coarser  spot 
at  the  circumference. 


TENACITY  SFEOmENS. 

General  marks,  12  M  Bis  T  Bi 


No.  of 
teat. 

Additional 
niarka. 

Diameter. 

Seotional 
area. 

Specific 
gravity. 

Hardneaa. 

Total. 

Per  aqnare 
inch. 

4101 
4402 
4403 
4104 
4405 
U06 

BT.I 
BT4O 
BT»M 
BL«I 
BL,0 
BUM 

Inehet. 
1.129 
1.129 
1.129 
1. 129 
1.129 
1.129 

8q.  inch. 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 

Pound*. 
35.280 
85, 010 
31,440 
86.020 
87.480 
87,850 

Pound*. 
85,280 
35,010 
81, 440 
86,020 
37,480 
87,350 

7.2977 
7.2865 
7.2945 

15.91 
15.20 
15.43 

12-IKCU    B.   L.    RIFLED   MOETAKS. 
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No.  848. 


Marks,  ^^#5,;^^^ 
Length,  12".  ' 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loftds. 

Compres- 

eioDper 

inch. 

SoooeMlve 

oompres- 

■ion  per 

inch. 

PermaneDt 
set. 

Inch. 
0. 

SncccHsive 

p«imaneut 

act. 

Tnch, 
0. 

Bemarks. 

TotaL 

PersouMB 
inob. 

1 
PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7.000 
8.000 
9.000 
10,000 
11,000 
12  000 

Powndi. 

1,000 

2.006 

3,000 

4,000 

5^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27.000 

28,000 

29.000 

80,000 

81,000 

82,000 

33,000 

84,000 

86.000 

86,000 

87,000 

38,000 

89,000 

40.000 

50.480 

Ineh, 
0. 

.00008 
.00009 
! 00018 
.00018 
.00022 
.00028 
.00038 
.00036 
.00042 
.00047 
.00053 
.00058 
.00063 
.00009 
.00076 
.00082 
.00088 
.00093 
.00099 
.00106 
.00113 
.00120 
.00128 
.00135 
.00146 
.00157 
.00164 
.00177 
.00188 
.00208 
.00227 
.00247 
.00271 
.00303 
.00333 
.00363 
.00408 
.00453 
.00512 

Inch. 
0. 
.00003 

.OOOOG 
.OOOOi 
.00005 
.00U04 
.00006 
.00005 
.00005 
.00004 
.00005 
.00006 
.00005 
.00005 
.00006 
.00007 
.00006 
.00006 
.00005 
.00006 
.00007 
.00007 
.00007 
.00008 
.00007 
.00011 
.00011 
.00007 
.00013 
.00011 
.00020 
.00019 
.  00020 
.  00024 
.  00032 
.00030 
.00030 
.00045 
.00045 
.00059 

luitUl  load. 
Xntimate  strength. 

0. 

0. 

13,000 

14.000 
16,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
32,000 
23,000 
24.000 
25.000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
88,000 
39,000 
40,000 
50,480 

.00006 

.66666 

.OCOIO 

.00004 

.00021 

.00011 

.00050 

.00029 

.00138 

.00088 

.00313 

.00175 

Failed  by  triple  flexnre. 
H.  Ex.  166 18 
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12-lNCH    3.  L.  KIFLED   MOBTABS. 
No,  849. 


MarkB,^2MRgTB. 

Length,  IC'. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


Applied  loAds. 

Compns. 

lion  per 

inoh. 

SnooeaaiTe 

oomprw- 

aionper 

inob. 

Permuient 
set. 

6aoo«MiTe 

permanent 

aet. 

Bemarks. 

Totia. 

inoL 

Pounds, 
1,000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,  GOO 
32.000 
83,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89.  COO 
40,  ooa 
58,250 

Pmmds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11.000 

13,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19^000 

20,000 

21,000 

22,000 

28,000 

24,000 

29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
86,000 
86,000 
37,000 
88,000 
30,OUO 
40.000 
58,250 

Inch, 

a 

'.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.00058 
.00068 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00112 
.00120 
.00126 
.00182 
.00140 
.00150 
.00160 
.00170 
.00180 
.00192 
.00210 
.00280 
.00252 
.00274 
.00304 
.00836 
.00366 
.00404 
.  0(1450 
.00500 

Indi. 
0. 

.00006 
.00004 
.0000<( 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 

100006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00010 
.00012 
.00018 
.00020 
.00022 
.00022 
.00030 
.00032 
.00030 
.00038 
.00046 
.00050 

Ineh, 
0. 

Inch, 
0. 

InltUlIond. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00014 

.00006 

.00028 

.00014 

.00052 

.00024 

.00136 

.00084 

.00300 

.00170 

Failed  by  triple  flexure. 


12-lNCH   B.  L.  RIFLED    MORTARS. 

Cast  Iron  Body,  No.  19. 
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No.  4047. 


Marks,  ^^  ^Jf,^^ 
Length  of  stein,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20^'. 


AppUed  loads. 

KIon^fit*f»ii 

Stirr«»i«Blv« 

Pcnn  i::ont 

SaccemiTO 

l><<ri  11.111011 1 

Bomarks. 

Total. 

Per  Biiuaru 
inch. 

)  or  iucli. 

tli.U;iHM.ll 

pvr  iiK-li 

act. 

PimndM. 
1,0«H) 
2.000 
3.000 
4,000 
5,000 
6.000 
7.000 
8,000 
0,000 
10.000 
11,000 
12.000 
13.000 
14.000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
20.910 

J^oundt, 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

2«,910 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000245 
.000300 
.000350 
.000405 
.000460 
.000530 
.000585 
.000650 
.000720 
.000785 
.O0C85O 
.000930 
.001010 
.001095 
.001190 
.001295 
.0OH05 
.001530 
.001680 
.001875 

Inch. 
0. 

.000045 
.000050 
000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000035 
.000070 
.000055 
.000065 
.000070 
.000065 
.000066 
.000080 
.000080 
.000085 
.000095 
.000105 
.000110 
.000125 
.000160 
.000195 

Inch, 
0. 

Inch, 

0. 

Initial  load. 
Tensile  etrength. 

.000005 

.000005 

.000030 

.000025 

.000045 

.000015 

.000070 

.000025 

.000095 

.000025 

.000130 

.000035 

.000195 

.000065 

.000280 

.000085 

.000425 
.000530 

.000145 
.000105 

Fractured  2J''  from  neck. 

Appearance,  medium  coarse  granular;  contains  dark  spots. 

iSpecifit;  gravity,  7.3160. 

Hardness^  15.75. 
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12-INCH   B.   L.    RIFLED   MOBXABS. 


No.  4048. 


Length  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 


Applied  loads. 


Total 


Poundi. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
d,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,620 


;  EloBjeation 
Per  aqaare    per  inch, 
incn. 


Poundt. 

i,ooa 

2,000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,  COO 
15.000 
16,000 
17,000 
18,000 
19,000 
20,  UOO 
21,000 
22,000 
23,000 
24,000 
25,000 
29,620 


Inch. 
0. 
.000040 
.000096 
.000140 
.000190 
.000240 
.000295 
.000350 
.000405 
.000460 
.000.'>:}5 
.  000590 
.000650 
.000725 
.000790 
.  000855 
.000910 
.001015 
.001105 
.001200 
.001305 
.001420 
.001560 
.001710 
.001005 


Saoceasive 
eloogation 
per  inch. 


Inch. 
0. 

.000040 
.000055 
.000045 
.000U50 
.000050 
.000055 
.000055 
.000055 
. 000055 
.000075 
.000056 
.000060 
.000075 
.000065 
.000065 
.000085 
.000075 
.00(H)90 
.00UOO5 
.000105 
.000115 
.000140 
.000150 
.000195 


ponnaneDt^;^^;*"!;;;; 

set.    P«™"»«t 


Inch. 


Inch. 


1 

;::::i:;;:::  :::::::::::: 

0. 



_:: 

.000035 

.000035 

.000050 

.000015 

.000065 

.000015 

.000095 

""."oooiio" 

. OOCOIO 
"".'600045" 

.000205 

.000065 

.  0U0300 

.000095 

.  000465 
.000565 


.000165 
.  000110 


Reniarka. 


Initial  load. 


Tensile  strength. 


Fractured  2"»25  from  neck. 

Appearance,  medium  coarse  granular;  contains  dark  spots. 

TENACITY  SPECIMENS. 

General  marks,  12  M  B19  T  Ri. 


No  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strenf^h. 

Speciflo 
graTlty. 

Hardness. 

ToUl. 

Per  sqoare 
inc\i. 

8122 
3123 
8124 
8126 

MT,I 
MT4O 
MT.M 

MT.OX 

Inchet. 
1.129 
1.129 
1. 129 
L129 

Sq.tneh. 
1.00 
1.00 
1.00 
1.00 

Pound4. 
83,390 
31.010 
31.040 
33,800 

Pounds. 
33.390 
81,610 
31,040 
33,800 

7.3219 
7.8205 
7.3276 

16.56 
15.91 
16.56 

TF" 


.  *     ^- 


12-mCH   B.  L.  BIFLED   MORTAHS. 
So.  ML 
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Leugtb,  12", 
Diameter,  I'M  20, 
Sectional  area,  I  square  inch. 
Gaoged  length,  10", 


Applied  loads. 

Compres- 
sion por 
inob. 

Saccessive 
compres- 
sion per 
ioota. 

PemiAnent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

ToteL 

Per  so  uare 
incD. 

Povndt. 

1.000 

2,000 

3.000 

4,000 

6,000 

8.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19.060 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27,000 

28.000 

29,000 

30.000 

31,000 

82.000 

38,000 

84,000 

33,000 

88,000 

37,000 

38,000 

%000 

40,000 

98,380 

Poundt. 
1.000 

2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18.000 
19.000 
20.000 
21.000 
22,000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29.000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
88.000 
39.000 
40.000 
56,380 

Inch. 

0. 
.00005 
.00010 
.0001 J 
.00020 
.00024 
.00029 
.00084 
.00089 
.00014 
.00048 
.00054 
.00059 
.00064 
.00070 
.00076 
.00080 
.00086 
.00091 
.00098 
.00103 
.00109 
.00115 
.00122 
.00129 
.00135 
.00140 
.00149 
.00157 
.00166 
.00176 
.00185 
.00196 
.00208 
.00221 

.00255 
,00273 
.00300 
.00330 

Inch. 
0. 

.00005 
.00005 

.oroo5 

.00005 
.00004 
. 0OU05 
.00005 
.00005 
.00005 
.00004 
.00006 
.00005 
.00005 
.00006 
.00006 
.00004 
.00006 
.00005 
.00007 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00005 
.00009 
.00008 
.00009 
.00009 
.00010 
.00011 
.00012 
.00013 
.00017 
.00017 
.00018 
.00027 
.00030 

Ineh. 
0. 

Inch. 

0. 

Initi»l  load. 

• 
Ultimate  stronfctli- 

0. 

.00001 

.00001 

.00006 

.00005 

.00010 

.00004 

.00016 

.00006 

.00029 

.00013 

0^ — 

.00060 

.00031 

.00141 

.00081 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


Length  of  Htom,  23'''. 
Diameter,  I'M  20. 
Sectioual  area,  1  square  inch. 
Gauged  length,  10". 


Ko.  3992. 


AppHed  loads. 

Elnniralion 
pel-  Inch. 

Siirrejwire 

Perninnont 
set. 

Successive 

Remarks. 

Total. 

Per  sqiiaro 
inch. 

I'loii-alioii 
\n  r  iiicli. 

permanent 
set. 

Voundt, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,600 

11.000 

12,000 

13,000 

14.000 

16, 000 

16.000 

17,000 

18,000 

19,000 

20.000 

2I,U00 

22, 000 

23. 000 

24,000 

26, 000 

26,  510 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

7,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.  000 

21.000 

22,000 

23,000 

24,000 

26,  000 

26, 510 

Inch, 
0. 

.000055 
.000100 
.000150 
.000200 
.000255 
.000310 
.000365 
.000430 
.000500 
.000505 
.000040 
.000705 
.000795 
.000880 
.000965 
.001086 
.001185 
.001330 
.601470 
.001675 
.001800 
.002120 
.002440 
.002860 

Inch, 
0. 

.000055 
.000045 
.000030 
.000050 
.000055 
.00OU55 
.000055 
.  000066 
. 000070 
.000065 
.000076 
.000066 
.000090 
.000085 
.000086 
.0O0l*J0 
.000100 
.000145 
.000140 
.000205 
.000185 
.000260 
.000320 
.000410 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

0. 

.000010 

.000010 

.000610 

.000030 

.000060 

.000020 

.000115 

.000066 

.000200 

.000066 

.000340 

.000140 

.000585 

.000245 

.000990 
. 0013C0 

. 000405 
.000310 

Fractured  4".25  from  neck. 

Appearance,  granular,  one  side  showing  coarser  radiant  granulation. 

Specific  gravity,  7.3130. 

Hardness,  14.19. 


12-INCH  B.   L.   RIFLED   MORTAHfiL 
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No.  3993. 


Marks,  ^2MK^,TR, 

LieDgthofstem,  23^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Applied  loads. 

EloDzatlon 
per  inch. 

Saccewslvo 

Permanent 
»ot. 

Snccefislve 

permanent 

set. 

Remarka. 

Total. 

PerMTiare 

elongation 
per  inch. 

Foumdt, 
1,000 
2,000 
3.000 
4,000 
5,000 
0.000 
7.000 
8.000 
0.000 
10.000 
11.000 
12.000 
13.000 
14^000 
15,000 
10.000 
17,000 
18.000 
10.000 
20,000 
91,000 
21;  000 
23.000 
24.000 
25.000 
20.010 

Poimd*. 
1,000 
2.000 
8,000 
4,000 
6,000 
0.000 
7,000 
8,000 
0,000 
10,000 
11,000 
12.000 
13.000 
14,000 
16.000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
26.000 
29,010 

Inch. 
0. 

.000055 
.000115 
.000175 
,000230 
.000290 
.000340 
.000406 
000465 
.000540 
.000000 
.000075 
.000760 
.000836 
.O0C910 
.001010 
.001U5 
.001240 
.  0013.'« 
.001500 
.001600 
.001886 
.002130 
.002450 
.002810 

JiMft. 

0. 

.000066 
.000000 
.000000 
.O000.'i5 
.000060 
.000050 
.000005 
.000060 
.000076 
.000000 
.000076 
.000076 
.000085 
.000075 
.000100 
.000105 
.000125 
.000116 
.000145 
.000190 
. 000195 
.000246 
.0003.0 
.000360 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000016 

. 000010 



.000045 

.000095 

.000060 

.000016 

.000100 

.000040 

.000150 

.000050 

.000240 

.000090 

.000360 

.000120 

.000600 

.  000240 

.001000 
.001260 

.000100 
.  000260 

Fractured  4.1"  from  neck. 
Appearance,  nniform  granalar. 


TENACITY  SPECIMENS. 

GcBeral  marks,  12  M  R19  T  B,. 


Ko.of 
teat. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardness. 

Total. 

Per  square 
inch. 

3119 
3120 
3121 
8110 
3111 
8112 

BTal 
BT4O 
BT.M 
BLsI 
BL7O 
BL«M 

1.129 
L129 
1.129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.60 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
30,090 
33,320 
31,140 
31,410 
82,040 
81,600 

Pounds. 
30,000 
33,820 
31,140 
31,410 
82,040 
81,590 

7.3215 
7.3139 
7.3224 

14.60 
14.60 
15.13 
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12-INCn   B.  L.  RIFLKD   MORTARS. 


No.  839. 


Marks,  ^^^^^^ 

Length,  12".  * 

Diameter,  VM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Compres- 
sion per 
Incb. 

g  access!  ve 

oompros- 

sion  per 

inch. 

Permanent 
set 

Successive 

perrosuout 

set. 

Somarks. 

Tot*l. 

Per  sqnara 
inch. 

Pmtndi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.00O 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14. 000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27. 000 
28.000 
29.000 
30,000 
31.000 
82.000 
33,000 
34,000 
35,000 
36,000 
87.000 
88.000 
39.000 
40,000 
61,800 

Poundi. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29.000 

30,000 

81,000 

82,000 

33,000 

34,000 

36,000 

36.000 

37,000 

38.000 

89.000 

40,000 

61,800 

Inch. 

0. 

.00007 
.00011 
.00016 
.00021 
.00028 
.00033 
.00038 
.C0042 
.00048 
.00053 
.00059 
.00067 
.00072 
.00078 
.00084 
.00090 
.00098 
.00104 
.00111 
.00118 
.00J24 
.00133 
.00142 
.00151 
.00162 
.00173 
.00186 
.00201 
.00219 
.00239 
.00258 
.00281 
.00313 
.00347 
.00400 
.00426 
.00466 
.00515 
.00566 

Inch. 
0. 
.00007 
.00004 
.00005 
.00005 
.00007 
.00004 
.00006 
.00004 
.00006 
.00005 
.00006 
.00008 
.00005 
.00006 
.00006 
.00006 
.00008 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00009 
.00011 
.00011 
.00013 
.00015 
.00018 
.00020 
.00019 
.00023 
.00032 
.00034 
.00053 
.00026 
.00039 
.00060 
.00060 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strenprth. 

.00001 

.00001 

.00005 

.00004 

.00009 

.00004 



.00016 

.00007 

.00030 

.00014 

.00072 

.00042 

.00173 

.00101 

.00361 

.00188 

Failed  by  triple  flexure. 


12-INCH   B.   L.    RIFLED   MORTARS. 
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Ko.  840. 


Length,  10".  " 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


AppUed  loads. 

Compres- 

Suooessive 
compres- 
sion per 
inch. 

Permftnent 
set 

Snccessire 

permsuent 

set. 

Kemarks. 

Total. 

Persqnaro 

Potmd*, 

1,000 

2,000 

3,000 

4.000 

5.000 

0,000 

7,000 

8,000 

9,000 

10,600 

11,000 

12.000 

13,000 

14,U00 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

26,000 

27.000 

28.000 

29,000 

80,000 

31,000 

32.000 

38,000 

34,000 

35,000 

36.000 

87,000 

3H,000 

39.000 

40,000 

61,900 

PtniruU. 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25.000 

26.000 

27.000 

28.000 

29.000 

80,000 

81,000 

32.000 

33,000 

84.000 

85^000 

86.000 

87.000 

88.000 

39,0C0 

40,000 

61,900 

Inch. 
0. 

.00006 
.00012 
.0J016 
.00020 
.00026 
.00030 
!o0036 
!  00040 
.00016 
.00050 
.00058 
.00066 
.00072 
.00078 
.00082 
.00086 
.00092 
.00008 
.00102 
.00110 
.00120 
.00128 
.00138 
.00150 
.00100 
.00172 
.00182 
.00200 
.00220 
.00242   . 
.00260 
.00290 
.00314 
.00360 
.00306 
.00430 
.00470 
.00514 
.00570 

Inch, 

0. 

.00006 
.00006 
.00004 
.00004 
.00006 
.00  04 
.00006 
.00004 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00004 
.00001 
.00006 
,00006 
.00004 
.00008 
.00010 
.00008 
.  00010 
.00012 
.00010 
.0001:2 
.00010 
.0()018 
.OOOJO 
.001)22 
.00018 

.ooo:iO 

.00024 
.00046 
.0003(S 
.00034 
.00040 
.00044 
.00056 

Inch, 
0. 

Inch. 
0. 

Inittslload. 
Ultimate  strenfftb. 

0. 

.00002 

.00002 

.00014 

.00012 

.00020 

.00006 

.00038 

.00018 

, 00072 

.00034 

.00186 

.00114 

.00880 

.00194 

Failed  by  triple  flexure. 
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12-inch  b.  l.  rifled  mortars. 
CastJron  Body,  No,  20. 


Marks,  ^^MBpTR- 
ljeiigth  of  stem,  23". 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  20"'. 


No.  4078. 


Applied  loads. 

Elongation 
por  inch. 

Sncc«iuiiTe 
eloiifratioo 
per  inch. 

PermMnont 
aet. 

Saoceaaive 

permauent 

set. 

Kemarka. 

Total. 

Poundt. 

1.000 

2.000 

3.1HM) 

4.000 

5,000 

6,000 

7,000 

8.000 

.9,000 

10,000 

11.000 

12,000 

18,000 

14.000 

16.000 

16,000 

17.000 

18.000 

10,000 

20,000 

21,000 

22.000 

28.000 

24,000 

25,000 

29,080 

Per  aqnare 

iDCh. 

Poundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,080 

Inch. 
0. 

.000055 
.000105 
.000155 
.000200 
.000255 
.000305 
.000360 
.000410 
.000465 
.000530 
.000580 
.000650 
.000710 
.000770 
.000850 
.000920 
.001000 
.001085 
.001185 
.001270 
.001390 
.001500 
.001635 
.001790 

Inch. 
0. 

.000056 
.000050 
.000050 
.000015 
.000055 
.000050 
.O000.>5 
.000050 
.000056 
.00O0G5 
.000050 
.000070 
.000060 
.000060 
.000080 
.000070 
.000080 
.000085 
.000100 
.000085 
.000120 
.000110 
.000135 
.000155 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  ata^ngth. 

.000005 

.000005 

.000030 

.000025 

.000035 

.000005 

.000055 

.000020 

.000085 

'"'.'oooiis" 

.000030 

""'.ooooao' 

.000170 

.000055 

.000200 

"".'666376' 
. 000450 

.000090 

"."oooiic  ' 

.000080 

Fractured  2"  from  neck. 
Appearance,  granular  mottled. 

TENACITY  SPECIMENS. 

General  marks,  12  M  E20  T  Bi 


No.  of 
test. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile 
Totol. 

strengtli 

Per  aqoare 
inoh. 

Specific 
gravity. 

Hardness. 

4418 
4419 
4420 
4421 

MT.I 
MT4O 
HT.M 
MT.O 

Inch. 
1.129 
1.129 
1.129 
1.129 

8q.  inch. 
1.00 
1.00 
1.00 
1.00 

Poundt. 
34,150 
31,700 
82,450 
38,720 

Poundt. 
84,150 
31,700 
32,450 
83,720 

7.8191 
7.3282 
7.»I24 
7.8015 

17.17 
16.07 
16.90 
1&60 

p 


iJjpeczTyterixS  ^or^t^fy^tzr^7^^e  ^&i?c . 
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No.  851. 
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Liength,  12". ' 
Diameter,  l'M29. 
Sectional  area,  1  sqiiRre  iflch. 
Gauged  length,  10". 


AppUed  loadB. 

Compres- 
sion per 
iuob. 

SaccoflAive 

conipreA- 

sion  per 

Inoh. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
iDcb. 

p«fniian«ut 
set. 

Pound*. 

1.000 

2.000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,  000 

25,  «iOO 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
84,000 
3^000 
36.000 
87.000 
38,000 
39,000 
40.000 
56,660 

Foundt. 

l.OUO 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
1.5,000 
16,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
20,000 
30.000 
31,000 
32.000 
33,000 
84,000 
3.5,000 
86.000 
87.000 
38,000 
39.000 
40,000 
66.650 

Inch. 
0. 
.00003 
.00008 
.00012 
.00016 
.00019 
.00024 
.00029 
.00034 
.00039 
.00044 
.00050 
.00055 
.00060 
.00065 
.00071 
.00076 
.00081 
.00088 
.OOOOi 
.00099 
.00104 
.00111 
.00118 
.00123 
.00130 
.00138 
.00144 
.00150 
.00169 
.00170 
.00178 
.00188 
.00108 
.00210 
.00226 
.00240 
.00257 
.00278 
.00300 

IfUh. 

0. 
.00003 
.00005 
.00004 
.00004 
.00003 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00CO6 
.00005 
.00005 
.00007 
.00004 
.00007 
. 00005 
.00007 
.00007 
.00005 
.000U7 
.00008 
.00006 
.00006 
.00009 
.00011 
.00008 
.00010 
.00010 
.00012 
.00016 
.00014 
.00017 
.00021 
.00022 

Inch, 
0. 

Inch. 
0. 

InitUlIoMU 
Ultimate  strenRth. 

0. 

.00001 

.00001 

.00005 

.00004 

.00009 

,00004 

.00014 

. 00005 

.00024 

.00010 

.00048 

.00024 

.ooiio 


.00062 

Failed  by  triple  flexare. 


284 


12-INCH    B.  L.  RIFLED   MORTARS. 


No.  4076. 


12  M  Rw  T  R, 


Marks,       b  ^ 
Leiiglii  of  stoin,  23". 
Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Gauged  lengtb,  20". 


Applied  loads. 

Elanj^atioo 
per  incli. 

Suoce»flivo 
olonj^aiiou 
per  inch. 

Permanent 
Bet 

Successive 

permanent 

set. 

Remarks. 

Totia. 

Per  nqniire 
inch. 

Pounds. 

1,000 

2,000 

3.000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14, 000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23.000 

24,000 

26.000 

30,590 

Pounds, 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22.000 

23.000 

24.0CO 

25.000 

30.500 

Inch, 
0. 

.000055 
.000105 
.000155 
.000205 
.000260 
.  000310 
.  000370 
.000425 
.000500 
.000550 
.000610 
.000680 
.000750 
.000840 
.000910 
.001005 
.001105 
.001210 
.001320 
.001460 
.  001625 
.001820 
.002060 
.002310 

Jneh. 
0. 

.000055 
.000050 
.000050 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000050 
.000060 
.000070 
.000070 
.000090 
. 000070 
.000095 
,000100 
.090105 
.000110 
.000140 
.000105 
.000195 
.000240 
.000250 

Inch, 
0. 

Inch. 
0. 

InitUl  load. 
Tensile  str<»njrtli. 

0. 

.000025 

.000025 

.000040 

.000015 

.000070 

.000030 

.000115 

.000046 

.000170 

.000056 

.000265 

.000096 

.000430 

.000165 

.000700 
.000880 

. 666270 
.000180 

Fractured  11"  from  neck. 
Appe<arance,  uniform  fjfranular. 
Specific  gravity,  7.3163. 
Hardness,  14.33. 


Ky/jeor'/7te/us  ^X}/ft^  ^r^eecA  <^?irc 


H  Ex.  Vi^iT. 51  2 
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No.  4077. 


Marks,  **Vf."' 
Liength  of  stem,  W. 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  10'^ 


Applied  loads. 


TotoL 

Per square 
inch. 

PouMdt. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

8,000 

3,000 

4,000 

4,000 

ft,  000 

5.000 

6.000 

6,000 

7.000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11.000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15.000 

16^000 

16,000 

17.000 

17.000 

18,000 

18.000 

19,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22.000 

22,000 

23,000 

23,000 

24.000 

24,000 

26,000 

25,000 

81,410 

31,410 

Sloneation 
per  inch. 


InsK 

0. 

.00005 
.00010 
.00016 
.00021 
.00027 
.00033 
.00040 
.00048 
.00063 
.00058 
.00065 
.00072 
.00081 
.00088 
.00098 
.00107 
.00118 
.00180 
.00142 
.00158 
.  00178 
.00108 
.00228 
.00270 


SaooenlTe 
elongation 
per  inob. 


Inch, 
0. 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00007 
.00008 
.0C006 
.00005 
.00007 
.00007 
.00009 
.00007 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
.00020 
.00020 
.00030 
.00042 


Permanent 
set. 


.00088 
.00120 


Snccpssivo 

]>erni%nenl 

sot. 


Inch. 
0. 

Inch. 
0. 

0 

.00003 



.  00008 

.00008 

.00005 

.00010 

.00002 

.00013 

.00003 

.00028 

.00009 

.00038 

.00011 

.00053 

.00020 

.00035 
.00032 


ReniatkB. 


luiiial  load. 


Tensile  strengtb. 


Fractured  S'*A  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 

General  marks,  12  M  Bm  T  B^. 


No.  of 
test. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  Btrenj;th. 

Specific 
gravity. 

Hardness. 

Total. 

Per  square 
inch. 

4411 
4412 
4413 
4414 
4415 
4}I0 
4417 

BT,I 
BT4O 
BT.M 
BL,I 
BL,0 
BI^U 
BT,H 

Inch. 

1.129 
1.129 
1.129 
1.120 
1.129 
1.129 
1.129 

Sq.  incK 
1.00 
1.00 
1.00 
i.OO 
1.00 
1.00 
1.00 

Pounds. 
32,610 
33,690 
33.610 
34.990 
33,K40 
33,340 
31,970 

Pounds. 
32, 610 
83,690 
33,610 
34.900 
33,840 
33,340 
81,  970 

7.3i9i 

7.  ni  18 

7. 3237 

15.43 
14.98 
15.  yo 
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12-lNCH   B.    L.    ElVLKD   MOBTABS. 


No.  852. 


Marks,  >*^i^;.T^* 
Length,  12'^ 
Diameter,  1".129. 
ISectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Compres- 
sion per 

lUCD. 

Successive 

coiiipres- 

S!<»tj  per 

inch. 

Formaneut 
set. 

SuGcessive 

permaDent 

SOL 

Bemarks. 

TotaL 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8»000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21. 000 

22,000 

23.000 

24,000 

25.000 

20,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34.000 

85,000 

86.000 

87.000 

38.000 

39,000 

40,000 

61.290 

Poundi. 

1.00U 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

83,000 

84,000 

86.000 

36,000 

37,000 

38.000 

89, 000 

40.000 

61«290 

Ineh, 

.00005 
.00010 
.00015 
.00020 
.00026 
.00030 
.00035 
.00040 
.00045 
.00052 
.00068 
.00063 
.00070 
.00075 
.00082 
.00090 
.00008 
.00104 
.00110 
.00119 
.00127 
.00137 
.00143 
.00152 
.00164 
.00177 
.00190 
.00205 
.00222 
.00246 
.00266 
.00296 
.00826 
.00356 
.00405 
.00435 
.  00470 
.  00535 
.00508 

Inch. 
0. 

.00005 
.00005 
•  00006 
.00006 
00006 
.' 00006 
.00005 
.00005 
.00005 
.00007 
.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00008 
.00006 
.00006 
.00009 
.00003 
.00010 
.00006 
.00009 
.00012 
.00013 
.00018 
.00015 
.00017 
.00023 
.00020 
.00080 
.00080 
.00031 
.00019 

.  00035 
.00063 
.00063 

Ineh. 
0. 

Ineh. 
0. 

iDiOalload. 
Ultimate  strength. 

0. 

.00001 

.00001 

.00008 

.00007 

.00015 

.00007 

.00030 

.00015 

.00068 

.00038 

.00162 

.00094 

.00369 

.00207 

Failed  by  triple  flexure. 
Specific  gravity,  7,3083. 
Hardness,  15.91. 


12-INCH   B.  L.   RIFLED   MOETARS. 
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No.  853. 


Length,  10''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  5". 


AppUed  loads. 

Compres- 
sion per 
incL 

Saooessive 

oompres- 

slonper 

inch. 

Permsnent 
set. 

Saocesstve 

periuaueut 

set 

Bcinsrks. 

Total 

Persoiiaro 

1,000 
2.000 
3,000 
4,000 
5.000 
6.000 
7,000 
8.000 
8.000 
10.000 
11.000 
12,000 
13,000 
14,000 
ISiOOO 
16.000 
17,000 
18^800 
19^000 
20,000 
2^000 
22,000 
^000 
24.000 
25,000 
28.000 
27^080 
28,000 
29.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35.000 
38,000 
37,000 
38,000 
39.000 
40.000 
01.020 

Poundi. 
1,000 
2,000 
8.000 
4.000 
5.000 
8.000 
7.000 
8.000 
9,000 
10.000 
11.000 
12.000 
13,900 
14>000 
15^000 
18^000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
87,000 
28,000 
29.000 
80.000 
81,000 
82,000 
33,000 
84.000 
85.000 
86,000 
37.000 
38,000 
30,000 
40,000 
61.020 

Inch. 
0. 

io0008 
.00014 
.00020 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00054 
.00058 
.00063 
.00068 
.00078 

!00088 
.00094 
.00100 
.00108 
.00112 
.00120 
.00126 
.00136 
.00144 
.00156 
.00168 
.00180 
.00196 
.00216 
.00236 
.00260 
.00288 

.00354 
.00304 
.004:{4 
.00484 
.00540 

Inch, 
0. 

.00009 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
!00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00010 
.10008 
.00012 
.00012 
.00012 
.00016 
.00020 
.00020 
.00024 
.00028 
.00038 
.00028 
.00040 
.00040 
.00050 
.00066 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00010 

. OUOOO 

.00024 

.00014 

.OOOM 

. 00030 

.00150 

.00006 

.00340 

.ooioo 

Failed  by  triple  flexure. 
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12-lNCH   B.   L.   RIFLED   MOBTAfiS. 

Oast-Iron  Body,  No.  21. 
*  No.  40&L 


Length  of  stem,  23''. 
Diameter,  l'M20. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20''. 


Applied  lofMls. 

Elongation 
per  inch. 

Suceeasiye 
elongation 
per  inch. 

Permanent 
Bet. 

Suooesslve 

permanent 

net. 

Bemftrlcs. 

Total. 

Per  Hquare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22, 000 

23,000 

34,000 

25,000 

28,350 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

l.%000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,  000 

23,000 

24,  000 

25,  000 
28,350 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000360 
.000410 
.000470 
.000530 
.000595 
.000650 
.000715 
.000785 
.  000860 
.000030 
.001020 
.001105 
. 001205 
. 001805 
.001450 
.001595 
.001700 
. 002006 

Ineh, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000060 
.000065 
.000055 
.000065 
.000070 
.000075 
.  000070 
.  00009U 
.  000085 
. OOOIOO 
.  000100 
.000145 
.000115 
.  000165 
.000245 

Inch. 
0. 

Inch. 
0, 

Initial  load. 
Tensile  strength. 

; 

0. 

.000005 

.666665 

.000010 

.000005 

.000035 

.000025 

.000060 

.000025 

.000105 

.000045 

.000165 

.000060 

.000260 

.000105 

.000440 
.000595 

.000180 
.000155 

Fractured  9".5  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 

General  marks,  12  M  B21 T  Ri. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

SpeoiAc 
gravity. 

HardneM. 

Total. 

Per  square 
inch. 

4429 
4430 
4431 
4432 

MTgl 
M  T4  0 
M  Ts  M 
^T«0 

Inches. 
1.120 
1.129 
1.129 
1.120 

Sq.  ineh. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
33,610 
31,  520 
31,700 
3A,800 

Pounds. 
33.610 
31.520 
31.700 
34,800 

7.8105 
7.31?2 
7. 3278 
7.3158 

15.  ni 
15.4:1 
10.48 
15.00 

iypeoznteruy  ^o7itV'*y}Gui'z7e'  ^^iScjS. 


H  Ex..../^^..  .51  2 
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Marks,  i2M^^TE, 
Length,  12''.   ! 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Compres- 

sionper 

inch. 

Saccessive 
compres- 
sion i>or 
inch. 

Pernumetii 
set. 

Successive 

permanent 

set. 

■  Remarks. 

Total 

Per  square 
inch. 

FovndM. 

1.000 

2.000 

3,000 

4.000 

5.000 

8.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

18.000 

17,000 

18^000 

19.000 

20.000 

21.000 

22.000 

23.000 

34.000 

25.000 

28,000 

27.000 

28,000 

29,000 

30.000 

81,000 

32,000 

33,000 

34,000 

33.000 

36.000 

37.000  . 

88.000 

39,000 

49,000 

66,900 

Foundt. 
1,000 
2.000 
8.000 
4.000 
5,000 
8.000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
38,000 
27,000 
28,000 
20.000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40.000 
55.900 

Inch. 
0. 

.00005 
.00011 
.00015 
.00020 
.00025 
.00031 
.00038 
.00011 
.00047 
.00052 
.00057 
.00063 
.00068 
.00072 
.00079 
.00085 
.00091 
.00097 
.00102 
.00108 
.00113 
.00121 
.00128 
.00134 
.00142 
.00150 
.00160 
.00168 
.00177 
.00188 
.00198 
.00208 
.00221 
.00237 
.00257 
.00271 
.0029} 
.00318 
.00352 

Inch. 
0. 

.00005 
.00006 
.00004 
.  OlM-O.l 
.00005 
.0<<006 
.  0000.) 
. 00005 
.00006 
.00005 
.00005 
.00006 
.00005 
.00004 
.00007 
.00000 
.00006 
. 00006 
.00005 
. 00006 
.00005 
.  00008 
.00007 
.00006 
.00008 
.00008 
.00010 
.00008 
.00009 
.00011 
.00010 
.00010 
.00013 
.00016 
.00020 
.00014 
.00023 
.00024 
.00034 

Inch. 
0. 

Inch, 
0. 

Inilialload. 
Uifcimate  strength. 

.00001 

.00001 

.  00002 

.00002 

.00007 

.00002 

.00010 

.00003 

.00018 

.00008 

.00032 

.00014 

.00067 

.00035 

'.06i48 

.60081 

Failed  by  triple  flexure. 
Specific  gravitjs  7.3195. 
Hardness,  17.S1. 

a  Ex,  166-— 19 
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12-INCH   B.  L.  KIFLED   MOUTARS, 


No.  4085. 


Marks,  "^b\'^«» 
Length  of  stem,  23'^ 
Diameter,  rM29. 
Sectional  area,  1  uquare  inch. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Tounda. 
1,000 
2,000 
3,000 
4.000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.006 
19.000 
20.000 
21.000 
22,900 
23,000 
24,000 
25,000 
29,630 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000  • 
17.000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23, 000 
24.000 
25,000 
29,630 

IneK 
0. 

.000056 
.000110 
.000100 
.000215 
.000276 
.000340 
.000400 
.  000460 
.000515 
000590 
.000660 
.000745 
.000820 
.000910 
.001010 
.001110 
.001260 
.001385 
.001565 
.001745 
.001083 
.002275 
.  002625 
.  003105 

Inch, 
0. 

.000055 
.000055 
.000050 
.000056 
.000060 
.000065 
.000060 
.000060 
.000055 
.000075 
.000070 
.000085 
.000075 
.000090 
.OOUIOO 
.  OOCIOO 
.000140 
.000135 
.000170 
.000190 
.  000240 
.000290 
.0003..0 
.000480 

Ineh. 
0. 

Inoh. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000040 

.0000J5 

.000156 

.000015 

.000090 

.000035 

.000155 

.000065 

.000250 

.000095 

.000405 
"'.'0OO606"" 

.000155 
'".'660265** 

.001140          .000480 
.0U1515          .000376 

Fractured  II  J"  Trom  neck. 
Appearance,  nniform  p:ranular. 
Specific  gravity,  7.3iJ8. 
Hardness,  14.33. 


f 
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12-INCH    B.    L.    RIFLED   MORTARS. 
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No.  4086. 


Marks,  12  MR,^.TB, 

Length  of  stem,  aboat  d"A. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 

perlaolL 

Successive 
elongation 
perincli. 

Permanent 
set. 

SncceMive 

periuauent 

eet. 

Remarks. 

Totftl. 

Per  square 
inoh. 

Pound*. 

1.000 

2.0(0 

3.000 

4.000 

5.010 

6,U00 

7.000 

8.000 

9.000 

10.000 

11.000 

J  J.  000 

13,000 

14.000 

15.000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25, 000 

31.280 

Pound*, 
1,060 
2,000 
8,000 
4,000 
S.000 
6.000 
7,006 
8,600 
9,600 
10,060 
11,000 
12;  000 
18,000 
14,060 
15^000 
16,000 
17.060 
18,000 
19,000 
20.006 
21,000 
22,000 
28,000 
24,000 
35.000 
81,280 

Inch. 
0. 

.000040 
.000100 
.060166 
.600220 
060280 
.000320 
.000380 
.600440 
.000500 
.000680 
.600660 
.000740 
.000826 
.600900 
.001000 
.001120 
.661240 
.001860 
.061540 
.001740 
.001980 
.002260 
.002600 
.003020 

Inch, 
0. 

.000040 
.OOOOGO 
.000060 
.000060 
.000060 
.000040 
.000060 
.000060 
.000060 
.600080 
.000080 
.000080 
.000080 
.000080 
.000100 
.000120 
.000120 
.000120 
.000180 
.000200 
.000240 
.000280 
.000340 
.000420 

Inch, 
0. 

Inch. 
0. 

luitial  load. 
Tensilo  strength. 

0. 



1 

1 

1 

.000020 

. 000020 

.000066 

.000010 

.000100 

.666040 

.000160 

.666006 

.000260 

.000100 

.000380 

'"'.oooao** 

.000120 

'"'.'000280" 

.001120 
.001440 

.000400 

.  oooa20 

Fractured  4"  from  neck. 
Appearance,  uniform  graunlar. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B21  T  B^ 


No.  of 
test. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Spedflc 
giavily. 

Hardness. 

Total. 

Per  square 
inch. 

4422 
4423 
4424 
4425 
4426 
4427 
4428 

BT,I 

BT4O 

BTsM 

BL,I 

BI^O 

BL,M 

BT,M 

Inch. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 

Pound*. 
30,970 
38.530 
30. 410 
31.  170 
3I,1M]0 
31,500 
30,070 

Pound*. 
30,979 
33, 530 
30, 410 
31, 170 
31,960 
81,500 
30.070 

7.3136 
7.8124 
7.3143 

13.85 
14.69 
14.40 
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12-INCH   B.   L.   RIFLED   MORTARS. 


Ko.  854. 


Marks,  "^b"^'^ 
Length,  13". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  1(K'. 


AppUed  loads. 

Gomprea- 

siou  per 

inch. 

SucceAslve 

PermAoent 
set. 

SuccessiTe 

ToUL 

Per  snuAre 
inck. 

"STcr 

sot. 

Remarks. 

P<mnd$. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20.000 
21.0(H) 
22.000 
23.000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,100 
30.000 
31,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40.000 
60,400 

Pwmd9» 
1.000 
1,600 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
35,000 
38,000 
37,000 
88,000 
89,000 
40,000 
50,400 

Inch, 
0. 

.' 00008 
.00013 
.00018 
.00024 
.00030 
.00035 
.00040 
.00048 
.00051 
.00057 
.00062 
.00068 
.00073 
.00079 
.00087 
.00092 
.00101 
.00109 
.00116 
.00122 
.00130 
.00140 
.00150 
.00162 
.00176 
.00190 
.00206 
.00227 
.00248 
.00266 
.00290 

.00372 
.00412 
.00448 
.00485 
.00537 
.00591 

0. 
.00003 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00005 
.00006 
.00005 
.00000 
.00005 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Ultimate  strength. 

.00001 

.00001 

• 

.OUOOI 

0. 

' 

.  0001 6 
.OOOt.5 
.00000 
.00008 
.  00005 
.00009 

.ooun.s 

.00007 
.00006 
.00008 
.00010 
.00010 
.OmOI-J 

.ooou 
.oouti 

.00>1G 
.00021 
.00019 
. 0 J020 
. 00024 
.0OC40 
. 00042 
.  00040 

.00001 

.00003 

.666i2  j      .666J8 

1 

.  .  .. 

.00027 

.00015 

.00075 

.00048 

.00192 

.00117 

.  00036 
.00037 
.00052 
.00054 

.00382 

.00190 

Failed  by  triple  flexure. 
Specific  gravity,  7.3183. 
Hardness,  14.G9. 


12-INCH   B.   L.   RIFLED   MORTARS, 
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Mark8/2M^R|.TB. 

Length,  10". " 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  6". 


No.  855. 


Applied  loAds. 


T»«<i  ''"loT"' 


Compres- 
sion per 
inon. 


Successiye 

compren- 

•sionper 

incn. 


Pormanent 


Saccessive 

permAoent 

set 


Remarks. 


Pwndi. 

l.OOO 

2,000 

3.000 

4.000 

5.000 

«,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15.009 

18,000 

17.000 

IX,  000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

26.000 

20,000 

27,000 

28,000 

20.000 

30,000 

81,000 

32,000 

33.000 

34,000 

39,000 

36.000 

37.000 

88.000 

39.000 

40.000 

60,960 


Poundg. 
1.000 
2.000 
8,000 
4.000 
5.000 
6.000 
7,000 
8,000 
9.(KK) 
10,006 
11,000 
12,000 
13,000 
14,000 
l^(>00 
16.000 
17.000 
18.000 
19.000 
20.000 
21,000 
22.000 
23.000 
24,000 
25,000 
86.000 
27.000 
28,000 
29.000 
30.000 
81,000 
82,000 
83,000 
84,000 
85.000 
86.000 
87.000 
88,000 
89.000 
40.000 
60.980 


Inch, 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00054 
.00060 
.00064 
.00072 
.00078 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00186 
.00138 
.00146 
.00158 
.00170 
.00184 
.00198 
.00220 
.00244 
.00264 
.00294 
.00334 


.00414 
.00458 
.00502 
.00556 
.00620 


Inch, 

0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.0UUI2 
.00008 
.00008 
.00012 
.00014 
.00014 
. 00022 
.00024 
.00020 
.00030 
.00040 
.00046 
.00034 
.00044 
.00044 

.ooor>4 

.00064 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00006  I   .00006 


00014     .00008 


00030     .00016 


.00094 


.00202 


.00414 


.00064 


.00108 


.00212 


nUimate  stresf^th. 


Failed  by  triple  flexure. 
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12-inch  b.  l.  rifled  mortars. 
Cast-Iron  Body,  No.  22. 


No.  4124. 


Mark8,^2MRpjR, 

Length  of  stem,  23". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loads. 

Elonf^atlon 
per  inch. 

SaccefMlve 
elongation 
perlnch. 

Permanent 
•et. 

SucceAaire 

permanent 

set. 

Remarks. 

Total. 

Per  Mnmre 

iDOh. 

.  POiMd$, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9;  000 

10,000 

11,000 

12,000 

18,000 

14.000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

29,620 

Poundi. 

1,000 

2,000 

8.060 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12, 000 

18,000 

14,UU0 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

2i,000 

25.000 

29,620 

Ineh. 
0. 

.000055 
.000105 
.000156 
.000205 
.000255 
.000305 
. 000355 
.000410 
.000460 
.000516 
.000580 
.0<>0040 
.  000706 
.0007S0 
.000850 
.000915 
.001000 
.001090 
.001190 
.001290 
.001406 
.001520 
.001685 
.001875 

Inch, 
0. 

.000055 
.0000,*,0 
.000050 
.000050 
.O000.')0 
.  000050 
.000050 
.  OOOO.).'* 

JticA. 
0. 

Ineh. 
0. 

Initialioad. 
Tensile  strength. 

.000005 

.000005 

.  C00()5« 
.00lH5o 

.ooooio 

. 00OCO5 

.00000.-) 
.OOOOCO 
. 0000G5 
.000075 
.000070 
.000065 
.000085 
.000090 
.000100 
.000100 
.000115 
.000115 
.000165 
.000190 

.  00l;020 

.000010 

.  000040 

.OC0020 

.000000 

.000020 

.000095 

.000035 

.000155 

.000060 

.000215 

.000090 

.000375 
.000490 

.000130 
.000115 

Fractured  1"  from  neck. 
Appearance,  graualar  mottled. 


TENACITY  SPECIMENS. 

General  marks,  12  M  R22  T  Rj. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tennilo 
Total. 

iitrcn|(th. 

Per  8onare 
inch. 

Specific 
gravity. 

Hardness. 

4439 
4^40 
4441 
4442 

MT4I 
MT4O 
M  T.  U 
MT.O 

Inehea. 
1.129 
1.129 
1.129 
1.129 

Sq,inch. 
1.00 
1.00 
1.00 
1.00 

Potiruif. 
32,  U40 
31.120 
31,530 
32,890 

Pound*. 
82,040 
31.120 
31,530 
32,890 

7.3235 
7.3278 
7.3320 
7.3279 

17.44 
16.73 
17.26 
15.59 

12-INCH  B.   L.   RIFLED  MOBTABS. 


295, 


Marks,  12  MK^TK, 

Length,  12".  ' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


^o.  809. 


Applied  loads. 

Gompres- 

SuccessWe 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

iBCh. 

Pound9. 

i,9oa 

2,000 

3.000 

4.000 

6,000 

6,000 

7,000 

8,060 

9,000 

10,600 

11,000 

12,000 

13,000 

14,060 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22.000 

25,000 
26.060 
27.000 
28,000 
29^080 
30.006 
31,000 
32.000 
33,000 
34,006 
85,000 
36,060 
37.606 
38,800 
89.000 
40,000 
67,160 

Pounds. 

1,000 

2,000 

8,060 

4,000 

5,060 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,060 

15,000 

16,006 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

26,000 

27.006 

28,000 

29,060 

80,000 

81,000 

32,000 

83,000 

34,000 

85,000 

36,006 

87,000 

38,000 

39.006 

40,000 

57,160 

Jneh. 
0. 

.00005 
.»^10 
.00015 
.OOOlti 
.00023 
.00030 
.00035 
.00040 
.00046 
.00C5O 
.00060 
.00061 
.00066 
.00072 
.00080 
.00086 
.00091 
.00009 
.00103 
.00109 
.00116 
.00120 
.00188 
.00184 
.00140 
.00148 
.00156 
.00163 
.00171 
.00181 
.00191 
.00205 
.00218 
.00232 
.00249 
.00205 
.00285 
.60308 

IneK 
0. 

.00005 
•  OUlHiS 
.00005 
.00004 
.  Ot'OUfl 
.OUuOo 
.00005 
.00005 

.cow)«; 
.  o<  oir4 

.OOOOu 
.0OUK5 
.00005 
.00006 
.00008 
.I'OOOO 

.ouoo> 

.000<8 

.00001 

.  00Ot)<J 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00009 

.00005 

.  000O7 

.00004 
.00008 
.00000 
.00000 
.00008 
.01*008 
.00007 
.00008 
.00010 
.00010 
.00014 
.00013 
.00014 
.00017 
.00016 
.00020 
.00023 
.00081 

.00016 

.00007 

.00030 

.00014 

.00062 

.00032 

.00138 

.00676 

Failed  by  triple  fiexare. 
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12-INCn   B.   Jj.   KIFLBD   MOETAES. 


Marks,  ^^^bV^ 
liengthofstem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


No.  4122. 


Applie 
Tof*1. 

id  loads. 

Per  square 
inch. 

Blon^atlon 
per  inch. 

SnccesfiiTe 
eloDgallon 
per  incii. 

Pennanent 

set 

Saooesslre 
perroanent 

set 

Rem:  rlcs. 

Poundt. 

1,000 

2.000 

3.000 

4.000 

6.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Poundt. 

l.OUO 

2,000 

8,000 

4.000 

6.000 

6.000 

7.000 

8.000 

0,000 

10,000 

11,000 

12,000 

18,006 

14,000 

16,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.520 

Inch. 

.000055 
.000105 
.00015& 
.000205 
.000265 
.000325 
.000385 
.000440 
.000505 
.000580 
.000660 
.000780 
.000790 
.000880 
.  000975 
.001070 
.001185 
.001300 
.001460 
.001640 
.001700 
.002055 
.002340 
.002740 

Inch. 
0. 

.000055 
.000050 
.000050 
.00U050 
.000060 
.OOOoOO 
.OOOOUO 
.000055 
.000065 
.000075 
.090070 
.000080 
.000060 
. OtOOOO 
.000096 
.000095 
.000116 
.000115 
.000150 
.000190 
.000150 
.000265 
.000285 
.000400 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strpngtli. 

0. 

.000035 

.000035 

.000065 

'"".'oooow" 

.000020 

Vooooss'" 

.000130 

"Voooiio" 

.000040 

**'."oooo«6" 

.000350 

.090140 

.000550 

.000200 

.000910 
.  001215 

.000360 
.000306 

Fractured  3J"  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.3253. 
Uardness,  15.75. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  4123. 
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Mark8,^2M^Bp^TE. 

Length  of  stem,  23''. 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  20''. 


Applied  load«. 

Elongation 
per  inch. 

SnocoMive 

elongation. 

per  inch. 

Pennaneni 
set. 

Sncceeaive 

permanent 

set 

Remarks. 

TotaL 

Per  aquftie 
incb. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,980 

Pounds, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20,000 
21.000 
22,000 
28.000 
24.000 
24.980 

Inch, 
0. 

.000055 
.000110 
.  000160 
.000215 
.  000270 
.000330 
.000390 
~    .000455 
.000516 
.000686 
.000655 
.000735 
.0b08l0 
.000890 
.000990 
.001085 
.001190 
.001330 
.001465 
.001640 
.001865 
.002083 
.002436 

Inch. 
0. 

.000055 
.000055 
.000050 
.000055 
.00U035 
.000000 
.000060 
.000065 
.000060 
.000070 
.000070 
.000080 
.000075 
.000080 
.000100 
.000093 
.000105 
.000140 
.  000133 
. 000175 
.000225 
.000220 
.000350 

Inch. 
0. 

.Inch. 
0. 

Initial  load. 
Tensile  strongth. 

;:;:;:::""•::"::::::: 

.000005 

.000005 



.000040 

.000035 

.000056 

. 000015 

.000085 

.000030 

.000140 

.000056 

.000215 

.000075 

.000355 

.  000140 

.C00590 

.000235 

.000985    1      .000395 

1 

Fractured  5"  from  neck. 

Appearance,  uniform  granular,  excepting  at  one  place  in  the  circum- 
ference coarse  dark  spangles. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B22  T  B^ 


No.  of 
teat. 

Adrlltional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  t 
Total. 

ilrcngth. 

Per  Buuaie 
inch. 

Specific 
gravity. 

Uardness. 

4433 
ArM 
4435 
4136 
4437 
4438 

BT,I 
BT4O 
BTgM 
BLel 

B  r^o 

BLtM 

Inch. 
1.129 
1.129 
1.129 
1.129 
L129 
1.129 

Sq.ineh. 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 

Pmindt. 
30  820 
33,640 
30,600 
30,790 
31, 510 
30,500 

Pounds. 
30.820 
33,640 
30,690 
30, 790 
31,510 
30,600 

7.3248 
7.3281 
7.3269 

16.07 
14.08 
14.06 
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No.868, 


Length,  12".  * 
Diameter,  I'M  29. 
Sectional  area,  I  square  inch. 
Gauged  length,  10''. 


Applied  loBdB. 

Compiefl- 

ftioD  per 

iucii. 

Haccessiye 

ooiiiprea* 

siou  per 

inct. 

PermADent 
set. 

SacrossiTe 

poroiauent 

set. 

Remarks. 

ToUI. 

Pfir  square 
Inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

0.000 

7,000 

8,000 

9.  (KM 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,  000 

22.000 

23,000 

24.000 

25,000 

26.0U0 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

84,000 

35.000 

36.000 

37.000 

38.000 

39.000 

40,000 

52.250 

pounds. 
1.000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
36.000 
86,000 
•    37,000 
38,000 
39,000 
40,000 
52,250 

Inch, 
0. 
.00004 
.00010 
.00016 
.00021 
.00028 
.00033 
^00038 
.00048 
.00049 
.00055 
.00061 
.00066 
.00072 
.00078 
.00083 
.00092 
.00006 
.00103 
.00110 
.00117 
.00124 
.00132 
.00140 
.00161 
.00162 
.00172 
.00186 
.00200 
.00220 
.00240 
.00257 
.00282 
.00322 
.00352 
.00402 
.00432 
.00472 
.00517 
.00580 

Inch, 
0. 

.00004 
.OOt'06 
.000U5 
.00006 
.00007 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00006 
.00006 
.00005 
.00009 
.00U06 
.00005 
.00007 
.000u7 
.00007 
.00008 
.00006 
.OOOlt 
.00011 
.00010 
.00014 
.00014 
.00020 
.00020 
.00017 
.00025 
.00040 
.00030 
.00050 
.00029 
.00641 
.00045 
.00063 

Inch. 
0. 

Inch, 
0. 

iDitialload. 
Ulttmatetireiigtli. 

0. 

.00004 

.00004 

.00010 

.00006 

.00014 

.00004 

.00029 

.00016 

.00072 

.00043 

.00177 

.00105 

.00371 

.00194 

Failed  by  triple  flexare. 
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No.  857. 


Marks,  ^2  ^V^ 
Length,  10". 
Diameter,  V'A2\). 
Sectional  area,  I  s(|unre  inch. 
Ganged  length,  5". 


Applied  loads. 

CoDiprea- 

sion  per 

inch. 

Saccewive 

cuiuprea- 

sioQ  per 

ioch. 

Permanent 
set. 

Snccessive 

permaueDt 

set 

RemarlLa. 

TotoL 

Per  square 
iDok. 

Paundtt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25^000 
26,0«0 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40.000 
62,540 

PoundB, 

1,000 
2,000 
3»000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000  - 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
28.000 
39.000 
40,000 
62,640 

Ineh. 

0. 

.00004 
.00010 
.00014 
.00020 
.00024 
,00028 
.00034 
.00038 
.00040 
.00050 
.00094 
.U0062 
.00068 
.00074 
.00080 
.00080 
.00094 
.00100 
.00106 
.00114 
.00118 
.08128 
.00138 
.00148 
. 00158 
.00168 
.00182 
.00198 
.00220 
.00234 
.00258 
.00284 
.00318 
.00360 
.00394 
.00448 
.00480 
.00532 
.00584 

InelL 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
. 0U006 
.00004 
.00008 
.00004 
.00001 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00004 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.00016 
.00022 
.00014 
.00024 
.00026 
.00034 
.00042 
.00034 
.00054 

.00052 
.00052 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimnto  fltrenj^ih. 

0. 

:::::::::!:.  :::::::::: 

.00002 

.00002 

.00008 

.00006 

.00014 

.00006 

.00026 

.00012 

.  66672 

.00046 

.66184 

.00112 

.00376 

.00192 

Failed  by  triple  flexure. 
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12-INCH   B.   L.    RIFLBD   MORTAES. 

Cast-Ieon  Body,  No.  23. 
No.  4152. 


Mark8,^2M^TR, 

Length  of  stem,  23". 
Diameter,  I'M 29. 
SectioDHl  area,  1  square  inch. 
Gauged  length,  20''. 


Api>li( 
Total. 

)d  loads. 

For  Hqnaro 
inoh. 

Elongation 
per  inch. 

SiiccM«ive 
elongation 
per  iucb. 

Permanent 
set. 

SacceMivo 

poi-maneat 

act. 

Romarka. 

Poundf. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000. 

12.000 

13,000 

14.000 

15. 000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

80.480 

Pounds, 

1.000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

30,480 

Inch, 
0. 

.000050 
.000100 
.000160 
.000200 
.000250 
.000305 
.000360 
.  000420 
.000476 
.000525 
.000600 
.000660 
.  000730 
.000800 
.000865 
.000U:«5 
.001020 
.001115 
.001215 
.001305 
.001420 
.001530 
.001665 
.001845 

Jneh. 
0. 

.  000050 
.000050 
.  000050 
.000.)  0 
.  OOOU.'iO 
. 000055 
.000055 
. 000060 
.000055 
.000050 
.000075 
.000060 
.  000070 
.  000070 
.  000065 
. 000070 
.  000085 
.  000095 
.000100 
.000090 
.000115 
.000110 
.000135 
. 000180 

Inch. 
0. 

Inch, 
0. 

IniUal  load. 
Tenafle  ntrcnstli. 

0. 

.000020 

.000020 

. 0000 JO 

.000030 

.O0O')-5 
'"'.'6060*5' 

.000005 
".666636* 

.000120 

.000035 

.000175 

. 000055 

.000260 

.000065 

.000370 
..000170 

.000110 
.OOJIOO 

Fractured  2J"  from  neck. 
Appearance,  granular  mottled. 


TENACITY  SPECIMENS. 

General  marks,  12  M  E23  T  Kj. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Seotional 
area. 

Tensile  strength 

Specific 
Rravity. 

Hardness. 

Total. 

Per  square 
liicli. 

4460 
4451 
4452 
4453 

MT.I 
MT4O 
MT.M 
MT^O 

Inches. 
1.129 
1.129 
1.129 
1.129 

Sq.  iitch. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
83,470 
29,210 
32, 640 
32, 390 

Pounds. 
33, 470 
29, 210 
32, 640 
32,390 

7.3137 
7.3153 
7. 3288 
7.3101 

16.82 
16. 5G 
17.fi2 
16.23 
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Marks,  ^^V¥.^^' 
Jjengthy  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  lengtb,  10". 


No.  862. 


Compres- 

•ionper 

men. 

Soccftmive 

coinprea- 

sion  per 

incn. 

iMh, 

0. 
.00005 
.00001 
.00004 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.  0O0'J4 
.  000  '6 
.  00  .06 
.001)06 
. 00006 
.00005 
.00008 
.00005 
.00006 
.00006 
.00005 
.00007 
.00008 
.00006 
.00008 
.00008 
.00007 
.00008 
.00009 
.00011 
.00010 
.  00U13 
.00014 
.00015 
.00015 
.00020 
.00026 

PermADttnt 
set. 

Inch. 
0. 

Succ«3Airo 

perui.'uient 

80 1. 

Ilomarks. 

TotaL 

^'^cr^ 

Poundi. 
1,000 
2.0i»0 
3,0'JO 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.000 
1C.000 
17,000 
18,000 
19,000 
20.000 
21  OOO 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
57,040 

Pounds. 
1.000 
2.000 
3.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,060 
18,000 
14,000 
16.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26,000 
26,000 
27.000 
28.000 
29.000 
30,000 
81.000 
32,000 
33.000 
34, 000 
35.000 
36,000 
87,000 
38.000 
39,000 
40,000 
57,940 

Inch. 
0. 
.oooo.s 

.00004 
.00013 
.00018 
.00023 
.00028 
.00033 
.00039 
.00044 
.00049 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00003 
.00101 
.00106 
.  00112 
.00118 
.00123 
.00130 
.00138 
.00144 
.00152 
.00160 
.00167 
.00175 
.00184 
.00196 
.00205 
.00218 
.00232 
. 00247 
.00262 
.00282 
.00307 

Inch. 
0, 

Initial  load. 
Ultimate  strength. 

i 

0. 

.00001 

.  COQOl 

.00005 

.  00004 

.00009 

.00004 

.00016 

.00006 

.00026 

.00011 

.00051 

.00026 

.00112 

.00061 


Failed  by  triple  flexure. 
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No.  4126. 


Marks,  ^2^^,'^^ 
Length  of  stein,  23^^ 
Diameter,  1/M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20". 


Applied  loade. 

EloDjnU^fon 
per  iocb. 

Suooesslvo 
olonfration 
per  inch. 

Ponuanent 
set. 

SucceBBlve 

permanent 

set 

Bemarks. 

Total. 

Per  flqiiare 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,140 

Pounds, 
1.000 

l:Z 

4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,140 

Jneh. 
0. 

.000055 
.000110 
.000160 
.000215 
.000265 
.000330 
.000390 
.  000455 
.000515 
.000580 
.000060 
.000730 
.000810 
.000800 
.001000 
.001100 
.001215 
.001350 
.001400 
.001675 
.001»75 
.002140 
.002450 
.002025 

0. 

.000055 
.OOOO.'VS 
.000050 

.ooooss 

.000050 
.000066 
.000060 
.OOOQjSS 
.000060 
.  000065 
.000080 
.000070 
.000080 
.000080 
.000110 
.000100 
.000115 
.000135 
.000140 
.000185 
.000200 
.000266 
.000310 
.000475 

TncK 
0. 

Ineh. 
0. 

luitial  load. 
Tensile  strenfi^h. 

0. 

.000020 

.  000020 

.000040 

.  P00020 

.000090 

.000050 

.000135 

.000045 

.000205 

.000070 

.000340 

.000135 

.000570 

.000280 

.000950 
.001330 

.000380 
.000380 

Appearance,  uniform  granular. 
Fractured  3^.75  fi'om  neck. 
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No.  4127. 


Mark8,i2iy^jB, 

Length  of  stem,  9|''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


Suocessive 
eloosaiion 
perlncb. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

iDOh. 

per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25.000 

30,710 

Piwnda, 

1.000 

2,000 

8,000 

4.000 

ft.  000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

laooo 

19,000 
20,000 
21,000 
22,000 
23,000 
21,000 
25.000 
30,710 

IneK 
0. 

.000060 
.000120 
.000180 
.000340 
.000280 
.000320 
.000380 
.000440 
.000500 
.000580 
.000680 
.000760 
.000840 
.000900 
.001000 
.001100 
.001200 
.001300 
.001460 
.001640 
.001780 
. 002010 
.002300 
.002610 

Inch, 

.000060 

.000060 

.000060 

.000060 

.000040 

.000040 

.000060 

.000060 

.000060 

.000080 

.000100 

.000080 

.000080 

.000060 

.000100 

.000100 

.000100 

.000100 

.000160 

.000180 

.000140 

.000260. 

.000260 

.000340 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
TonRlle  streDjtth. 

0. 

.000040 

.000040 

.000060 

.  000020 

.000100 

.000040 

.000160 

.000060 

.000200 

.000040 

.000340 

.000140 

.000540 

.000200 

.000880 
.001160 

.  000340 
.  000280 

. 

Fractured  4/'25  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS, 

General  imirks,  12  M  R23  T  R3. 


No.  of 
test. 

Additional 
marks. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

Diameter. 

ToUI. 

Per  square 
incli. 

4443 
4444 
4446 
4446 
4447 
444fl 
4U9 

BT3I 

BT4O 

BT.&C 

BI^I 

BL7O 

BTwiM 

B  r.M 

Jnehet, 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

8q.  inch. 
1.00 
1  00 
1.00 
1,00 
1.00 
1.00 
1.00 

Pound*. 
29.970 
33,700 
31.560 
29.810 
83.050 
32.  020 
30,040 

Poundt. 
29.  y70 
33,700 
31,560 
29,810 
33, 050 
32.  OJO 
30,040 

7.3074 

14.90 

7.3121 
7.3127 
7.3136 

14.90 
14  76 
15.05 
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12-lNCH   B.   L.   BIFLED   MOUTABS. 


No.  8G0. 


Marks,  "^  I; V.*^^' 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Applic 
Total. 

dloadii. 

ComprM- 

aion  per 

inob. 

Siicce8fiive 

couiprcH- 

slon  per 

inefa. 

Pemianent 
eeL 

Siicoessive 

pemmDont 

not. 

Bom  arks. 

Per  square 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20, 000 
21, 000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34.000 
35.000 
36,000 
37,000 
38.000 
'HI,  I'OO 
40.000 
52,300 

Pofinds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.  WO 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000    . 
24.000 
2.5,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,  000 
40, 000 
62,800 

Inch. 

0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.000.12 
.00037 
.00042 
.  00050 
.00066 
.00061 
.00068 
.00075 
.00081 
.00087 
. 00092 
.00099 
.00107 
.00116 
.00122 
.00131 
.00140 
.00160 
.  00161 
.00171 
.00181 
.00196 
.  00212 
.00220 
.00247 
.00267 
.00292 
.00324 
.00368 
. 00392 
. 00428 
.00174 
.  00.'>27 
. 00578 

Inch. 
0. 

.  00006 
.00005 
. 00C05 
.00005 
.00005 
.00006 
.00005 

.ooiKiri 

.00008 
.00006 
.00005 
.00007 
.00007 
.00006 
.00006 
.00005 
.00007 
.00008 
.  00009 
.  00006 
.00009 
.00009 
.00010 
.00011 
.00010 
.00010 
.0(K)17 
.00016 
. 00017 
.00018 
. OOOLO 
.  000".'5 
.00032 
.0004i 
.00024 
. 00036 
.0(010 
.00053 
.OOOjI 

Inch. 
0. 

Inch. 
0. 

lultlal  load. 
Ultimate  Rtwuptb. 

0. 

.00003 

.00003 

::::::"::::i::::::::::" 

.00000 

.00006 

.ooois 

.00009 

.00034 

.00016 

.00077 

. 00043 

.00178 

.00101 

.00363 

.00185 



Failed  by  triple  Hexure. 
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No.  861. 


Marks,  "^b"^ J  ^« 
Ijength,  10". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Compres. 

SncoMsiva 

oompras- 

tionper 

inch. 

PerauuMDt 

SnoceidTe 
periDMiaiit 

net. 

B«marks. 

Tona. 

PersquATO 

P9undt. 

1,000 

2,000 

8,000 

4.000 

5,000 

6.080 

7,000 

8,000 

9.800 

10.000 

11,800 

12.000 

13.000 

14,000 

15,000 

18,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22;  000 

23,000 

24.000 

25,000 

28,000 

27,000 

28,000 

29,000 

80,000 

31.000 

32.000 

83.008 

34.000 

35.000 

38,000 

87,000 

88,000 

88,000 

40,000 

61,480 

To80 
XOOO 
8,000 
4,000 
^000 

!^ooo 

7,000 
8.000 
8,000 
10,000 
11,000 
12,' 000 
18,000 
14,000 
15.000 
18^000 
17,000 
18,000 
19.000 
30,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28,000 
87,000 
28.000 
99,000 
30,000 
81,000 
83,000 
83.000 
84,000 
35,000 
38.000 
37.000 
88.000 
88.000 
40,000 
81,480 

Ineh. 

•00008 
.60010 
.00014 
.00018 
.00024 
.00030 

.' 00048 
.000S8 
.00058 
.00084 
.00070 
.0C078 
.00082 
.00088 
.00094 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00180 
.00170 
.00184 
.00198 
.  .00212 
.00232 
.00253 
.00374 
.00303 
.00340 
.00374 
00404 
.'00448 
.00498 
.00554 

inch. 
0. 
.00006 

00004 
!00004 

.00008 

.00008 
.00008 
.00004 
.00008 
.0OU08 
.00008 
.00008 
.00008 
.00008 
.00004 
.00008 
.00U08 
.00008 
.00008. 
.00U08 
.00008 
.O0U08 
.00008 
.00010 
.00010 
.00010 
.00014 
.00012 
.00018 
.00020 
.001*20 
.00022 
.00028 
.00038 
.00034 
.00030 
.00044 
.00044 
.0u082 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  itrengih. 

0. 

.00004 

.00004 

.00010 

.08008 

.00818 

.00006 

.00080 

.00014 

.00084 

.00084 

.00184 

.00100 

.00353 

.00188 

Failed  by  triple  flezare. 
H.  Ex.  166 20 
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12-INCH   B.  L.  RIFLED   MOBTAJSS. 

GAST-lBON  Body,  BTo.  24. 

No.  4ieo. 


Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  20"'. 


Applied  loads. 

periDoh. 

elongation 
per  inch. 

■ek 

SnceeMive 

permanent 

■et 

Bemarks. 

TotoL 

PerMuare 
inch. 

Poundt, 

1,000 

2.000 

8.000 

4,000 

6.000 

6.000 

7^000 

8,000 

9.000 

10.000 

11.000 

18.000 

13,000 

14.000 

1^000 

16,000 

17.000 

18,000 

19.000 

20.000 

21.000 

22,000 

28.000 

24.000 

26.000 

29,580 

Poundt. 

1.000 

2.000 

8.000 

4.000 

6.000 

6^000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

18.000 

14.000 

16,000 

19.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24.000 

26.000 

29,680 

Ineh. 
0. 

.000066 
.000106 
.000165 
.000206 
.000266 
.000806 
.000366 
.000410 
.000470 
.000525 
.000586 
.000650 
.000710 
.000775 
.000866 
.000916 
.001005 
.001090 
. 001170 
.901266 
.001885 
.001606 
.001636 
.091800 

Ineh. 
0. 

.000065 
.000060 
.0C0050 
.000050 
.000050 
.000050 

000050 
!000055 

flOOOfiO 
!000056 
.000060 
.000065 
.000060 
.000065 
.000080 
.000060 
.000090 
.000085 
.000080 
.000095 
.000120 
.000120 
.000180 
.000165 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tenalle  atrttngllL 

.000006 

.000006 

.000086 

.000026 

.000035 

.000010 

.000050 

.000016 

.000085 

.000035 

.000106 

.000020 

.000160 

.000066 

.000240 

.000080 

.000860 
.000450 

.000120 
.000090 

Fraotnred  IV  from  neck. 

Appearance,  granular,  with  coarse,  dark-colored  spangles. 


TENACITY  SPECIMENS. 

General  marks,  12  M  B^  T  Bi. 


No.  of 
teat. 

Additlona] 
marlLB. 

Diameter. 

area. 

Tenaile  atrenji^th. 

Speciflo 
ffravi^. 

Hardneaa. 

Total. 

Peraqnare 
inoh. 

4454 
4465 

4456 

4457 

MT.I 

mtJo 

MTfM 
MT.0 

Ineh. 
1.129 
1.129 
L129 
L129 

8q.ineh. 
1.00 
1.00 
1.00 
LOO 

Poundt. 
82.980 
82.969 
82.210 
84,270 

Poundt. 
82.980 
82.960 
88,210 
84,870 

7.8280 
7.8184 
7.8321 
7.8203 

19l08 
17.62 
18.28 
16.99 

Z^-i^7t.c7iAB .JL:Rifle>^  J^Zor^zvrj^ 
Ccz^yt^Jiroyt/iBo^zesiTyos.  z//.z^6. 


12-INCH   B.   L.   BIFLED  MOBTAB& 
No.  863. 


307 


Marks,  "^i?it"> 
Length,  U". 
Diameter,  1"A29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10"'. 


Applied  loads. 

CompiM- 

lion  per 

inch. 

Sacceaeiye 

oonipree- 

sionper 

inch. 

set. 

SaooeMiTO 
permiinent 

Mt. 

Bemarlu. 

TotaL 

Persqiiare 
inch. 

Ponndt. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16.000 

17.000 

18.000 

19.000 

20.000 

21.000 

22.000 

23.000 

34.000 

25,000 

26.000 

27,000 

28.000 

29.000 

30.000 

81,000 

82,000 

83,000 

84,000 

35.000 

36.000 

87.000 

88,000 

88.000 

40.000 

58.660 

Poundi, 

1,000 

2.000 

8,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

1^000 

16,000 

17,000 

18,000 

19.000 

30,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29.000 

30,000 

81,000 

82.000 

83.000 

34.000 

85.000 

86.000 

87.000 

88.000 

39,000 

40,000 

58,560 

Jneh. 
Ol 

.00004 
.00009 
.00014 
.00019 
.00024 
.00029 
.00038 
.00038 
.00043 
.00048 
.00052 
.00059 
.00064 
.00069 
.00075 
.00082 
.00087 
.00092 
.00096 
.00108 
.00109 
.00116 
.00122 
.00128 
.00186 
.00142 
.00149 
.00167 
.00168 
.00171 
.00180 
.00191 
.00201 
.00218 
.00224 
.00235 
.00248 
.00264 
.00282 

Jneh. 
0. 

.00004 
.00005 
.00006 
.00006 
.00005 
.00006 
. 00004 
.00006 
.00005 
.00005 
.00004 
.U0007 
.00005 
.00005 
.00006 
.00007 
.00006 
.00006 
.00006 
.00006 
.00006 
!00007 
.00006 
.00006 
.00008 
.00006 
.00007 
.00008 
.00006 
.00608 
.00009 
.00011 
.00010 
.00011 
.00012 
.00011 
.00013 
.00016 
.00018 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 
Ultimate  itrenffth. 

0. 

.00001 

.00001 

.00006 

.00004 

.00006 

.00008 

.00014 

.00006 

.00028 

.00009 

.00043 

.00020 

.00068 

.00046 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  BIFLED   H0BTAB8. 


No.  4161. 


Marks,  "*'#f,'^"' 
Length  of  stem,  23". 
Diameter,  1".129. 
SectioDal  area,  1  sqaare  inch. 
Gauged  length,  20". 


Applied  loadA. 

',^s.r 

SncoMflive 
eloDfration 
per  inch. 

Permanent 
set. 

Saooeasive 
permanent 

Mt. 

Bemarka. 

Total. 

FerMnare 
Inoh. 

Pound*. 
1.000 
2,000 
8,000 
4^000 
ft.  000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000- 
21,000 
22,000 
23,000 
24.000 
2.\000 
29,030 

Pounda. 

1.000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

18,000 

17,000 

u,m 

19.000 
20,000 
21,080 
22,000 
23,000 
94.000 
25.000 
29,030 

Inch. 
0. 

.000050 
.000105 
.000165 
.000210 
.000280 
.000320 
.000386 
.000450 
'.  000610 
.000575 
.000845 
.000720 
.000800 
.000885 
.000965 
.001080 
.001185 
.001290 
.001410 
.001586 
.001766 
.001990 
.002200 
.002605 

Ineh. 
0. 
OOOOBO 
'.000055 
.000050 
.000055 
.000050 
.000080 
.000085 
.000085 
.000080 
.000065 
.000070 
.000075 
.000080 
.000085 
.000080 
.000005 
.000125 
.000105 
.000120 
.000175 
.000170 
.000105 
.000250 
.000305 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000040 

.000040 

.000050 

.000010 

.000075 

.000025 

.000136 

.000080 

.000195 

.000080 

.000295 

.000100 

.000476 

.000180 

.000780 
.000996 

.000285 
.000235 

Fractured  2^"  from  neck.   - 
Appearance^  uniform  granular. 
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No.  4162. 


Marks,  ^2*y^J^ 
Iieoi^h  of  Rtem,  16^^75. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  londs. 

JEloBgation 
periDoh. 

SnooMslTe 
elongation 
perlnch. 

PermaiiMit 
■et. 

SaocessiTe 

pemmnent 

set 

Bemarks. 

TotaL 

P«rM|ure 

Potrndt. 
1,000 
2,000 
8,000 
4,000 
5,000 
8.800 
7.000 
8,000 
9,000 
10,000 
U,OilO 
12,000 
18,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22^000 
23.000 
24,000 
26,000 
29,990 

Pomklf. 
1,000 
2,000 
8,000 
4,000 
6^000 
8.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15.000 
18,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22.000 
23,000 
24,000 
26,000 
29.900 

8l 

.00008 

iooou 

.00018 
.00022 
.00028 

!00089 

00048 

.'0OO68 

.00068 

100072 
.00082 
.00U89 
.00100 
.00110 
.00122 
.00138 
.00151 
.00189 
.00190 
.00218 
.00248 
.00288 

Inch. 

0. 

.00008 
•  00006 
.00006 
.00008 
.00008 
,00006 
00008 
.*00007 
.00008 
.00008 
.00007 
.00007 
.00010 
.00007 
.00011 
.00010 
.00012 
.00014 
.00015 
.00018 
.00021 
.00028 
.00080 
.00040 

Jneh. 
0. 

Inch. 
0. 

Initial  loftd. 
Tensile  strength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00021 

.00009 

.00037 

.00018 

.00059 

.00022 

.00100 
.00130 

.00041 
.00030 

Fractared  7"  from  neck. 
Appearance,  uniform  granular. 

TENACITY  SPECIMENS. 

General  marks,  12  M  B^  T  R2. 


Ko.or 

test. 

Additionsl 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardness. 

Total. 

Persqoare 

4458 
4459 

4480 
4481 
4482 
4488 

BTtI 
BT4O 
BT.M 
BL«I 
BL,0 
.  BLilC 

L129 
L129 
L129 
L129 
L129 
1.129 

aq.inch. 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 

Pounds. 
30.910 
82,990 
32,450 
33,920 
31,030 
32,860 

Potmdt. 
30,910 
32,990 
32,450 
83,920 
31,030 
82,860 

7.3153 

16.51 

7.3180 
7.3148 
7.8188 

'     16.61 
16.28 
16w43 
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12-INCH  B.  L    BIFLED   MOBTABS. 


No.  864. 


Marks,  ^^bV^ 
Length,  12"'. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  W. 


Compree- 

aionper 

InofiT 

oomprea- 

aioa  per 

inch. 

Permanent 
aet. 

SaooeaaiTo 

permanent 

■et. 

Remarks. 

TotAL 

Per  square 
inch. 

Poundi. 

1.000 

8.000 

3,000 

4,000 

^000 

8.000 

7.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

14.000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

Sooo 

26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
88.000 
87.000 
88,000 
30.000 
40,000 
64,190 

P^umdt. 
1,000 
8.000 

8,000 
4,000 
6,000 
6,000 

tIooo 

8.000 
9.000 
10.000 
11.000 
12,000 
18.000 
14,000 
15.000 
18.000 
17,000 
18.000 
19,000 
80.000 
81,000 
28.000 
83.000 
24.000 
25.000 
88,000 
27.000 
28.000 
89.000 
88,000 
81,000 
82,000 
88,000 
84,000 
85.000 

^Z 

88.000 
39,000 
40.000 
64,180 

Jneh, 

.00008 
.00008 
.00018 
.00018 
.00023 
.00028 
.00088 
.00088 
00044 
:  00049 
.00056 
.00061 
.00068 
.00073 
.00078 
.00084 
.00092 

'.00104 
.00111 
.00117 
.00128 
.00180 
.00188 
.00148 
.00167 
.00166 
.00176 
.00187 
.00201 
.00214 
.00228 
.00248 
.00260 
.00302 
.00323 
.00357 
.00392 
.00442 

Jneh, 

0. 
00003 
:00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00006 
!00006 
.00007 
.00005 
.OOuOS 
.00006 
.00008 
.00006 
.00006 
.00007 
.00004 
.00006 
.00007 
.00008 
.00010 
.00009 
.00009 
.00010 
.00011 
.00014 
.00014 
.00014 
.00020 
.00021 
.00038 
.00021 
.00034 
.00036 
.00050 

Inch, 
0. 

Inch. 
0. 

Initlatlor.d. 
mtimate  ntrenfrth. 

0. 

.00001 

.0001 

.00006^ 

.00005 

.00011 

.00005 

.00022 

.00011 

.00042 

.00020 

.00100 

.00058 

.00240 

.66146 

Failed  by  triple  flexare. 
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so.ses. 


Marks,  i2^b1SjJk« 

Diameter,  rM29, 

Sectional  area,  1  square  inch. 

Ganged  length,  &'. 


AppUedkMias. 

OomprM- 

8aooeMiT6 

Permanent 
■et. 

SooceasiTe 

permaueut 

set. 

Romarlts. 

TotoL 

^nX" 

Pewntlg. 
1,000 
2,000 
8,008 
4,000 
8,000 
8.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
16.000 
18.000 
17,000 
18,000 
19,008 
30,000 
21,000 
^000 
23,000 
24,000 
25,U00 
28,000 
27,000 
28.000 
88,000 
80,000 
31,000 
82,000 
88,000 
84,000 
86.000 
88^000 
87,000 
88,080 
80,080 
40,000 
84,680 

Foundt, 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

18^000 

17,000 

18.000 

19^000 

20,000 

21,000 

22,000 

23,000 

24,000 

25000 

26,000 

27,000 

82.000 
88,000 
84.000 
85,000 
88,000 
87,000 
88.000 
88,000 
40,080 
84,680 

Jneh. 
8. 
.00004 

.00810 
.00018 
.00080 
.00028 
.00080 
.00088 
.00042 

'.00060 
00068 
.00080 
.00U88 
.00074 
.00080 

'.00090 
.00098 
.00108 
.00110 
.00118 
.00128 
.00134 
.00144 
.00164 
.00184 
.00174 
.00188 
.00202 

.00242 
.00286 
.00298 
.00880 
.00370 
.00408 
•  80448 
! 00498 

•VU9Sv 

Inch. 
0. 

.00004 
.00008 
!00008 
.00004 

*00004 
'.00U08 

!00008 
.00004 
.' 00008 
00008 
:00008 

; 00008 
.00008 
.00010 

.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.00014 
.00024 
.00018 
.00024 
!00030 
.00034 
.00040 
,00088 
.00040 

flAAJIA 

Inch, 
0. 

Inch. 
0. 

Initial  loaU. 
TJltlroatesfreDslli. 

0. 

.00004 

.00004 



.00008 

.00002 

.00012 

.00008 

.00024 

.00012 

.00060 



.00038 

.00166 

•  00008 

.00344 

.00188 

Failed  by  triple  flexure. 


312  12-INCH   B.  L.   BIFLED   MORTARS. 

Oast-Ibon  Body,  No.  26. 
No.  4166. 

Length  of  stem,  23''. 
Diameter,  V'.129. 
Sectional  area,  1  sqaare  incb. 
Oaaged  length,  20"'. 


▲ppU«d  loads. 

pwlneh. 

Snoceuire 
perlnoh. 

PatnaiMBt 

Mt. 

KaooesftiTe 

permanent 

aet. 

Bamarlca. 

TotaL 

Persaaare 

PpMfUlf. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,0U0 
8.000 
9^000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
84,000 
85,000 
28,480 

PoiciMto. 

1,000 

2.000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,600 

22,000 

23,000 

24,000 

25,000 

28,480 

TndL 
0. 
000050 
.000100 
.000150 
.000800 
.000250 

!000855 

.000410 
.000480 
.000585 

'.000660 
.000735 
.000810 
.000900 
.000990 
.' 001100 
.001205 
.001345 
.001500 
.001680 
.001935 
.002210 
.002685 

JfwA. 
0. 

.000060 
.000090 
.000050 
.000090 
.000050 
.000050 
000055 
!000055 
.000070 
.000055 
.000070 
.C00066 
.000075 
.000075 
.000090 
.000000 

'.ooouo 

.000105 
.000140 
.000165 
.000180 
.000255 
.000275 
.000415 

InOL 
0. 

Inch. 
0. 

IniUalloacL 
TenaOe  atrength. 

0. 

.000015 

.000016 

.000020 

.000005 

.000065 

.000045 

.000110 

.000056 

.000190 

.000060 

.000805 

.000115 

.000500 

.000195 

.000875 
.001200 

.000375 
.000825 

Fractared  2"  from  neck. 
Appearance,  grannlar  mottled. 


TENACITY  SPECIMENS. 

General  marks,  12  M  B^  T  Bi 


No.  of 
Usat. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  atrength. 

Specific 
gravity. 

Hardness. 

Total. 

Per  M  nare 
inok. 

4470 
4471 
4472 
4478 

liT.I 
11X40 
liTcM 
HT«0 

InthM. 
1.129 
1.129 
L129 
L129 

aq.ineh. 
1.00 
LOO 
1.00 
LOO 

Pound!. 
82,590 
80,740 
29,930 
83,470 

Poundi. 
32.590 
80,740 
29.930 
33,470 

9.8094 
7.3072 
7.8008 
7.8008 

16.66 
14  96 
15.20 
15.51 
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No.  800. 


Marks,  »",?f,^«> 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  10". 


Applied  UMds.    . 

ComprM- 

•iooper 

inch. 

SneoeMire 
oompres- 

Permanent 
set. 

Sneoeasive 
set. 

Remarka. 

TotaL 

%X" 

Poundt 
1,000 
2.000 
8.000 
4,000 
6,000 
6^000 
TiOOO 
8,000 
8.000 
10.000 
11,060 
12.000 
13.060 
14,000 
15,000 

leooo 

17,000 
18.000 
1».COO 
20,006 
81.000 
82,600 
23.(100 
84.000 
25,000 
86.060 
27.000 
28.000 
28.000 
80,000 
81,000 
82.000 
33,000 
84.000 
85.000 
86.060 
87,000 
88,000 
88.000 
40.000 
61,280 

Poundt. 
1,060 
8.000 
8,000 
4,000 
6,000 
6.606 
7.000 
8|000 

Sooo 

10.060 
11,000 
12.000 
18.000 
14,000 
16.000 
16,000 
17,006 
•18,060 
18.000 
80,000 
81,000 
82.000 
83.000 
84.000 
85.000 
86,000 
27;  000 
88.000 
88.000 
86.000 
81,000 
88,000 
83,000 
84.000 
86,000 
86.000 
87,600 
88;  060 
89^000 
40.000 
61,880 

IndL 
0. 

.00006 
.00010 
.00015 
.00020 
.00025 
.00080 

:00088 
.OOOU 
.00048 
.00054 
.00058 
.00066 
.00070 
.00076 
.00080 

.ooora 

.00085 
.00100 
.00106 
.00112 
.00120 
.00128 
.60186 
.00145 
.60157 
.00168 
.00178 
.00186 
.00218 
.00281 
.00251 
.00278 
.00321 

!  00382 
.00437 
.00485 
.00638 

Inek. 

0. 

.06005 
.00005 
.0U006 
.00006 
.00005 
.00005 
.60004 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.001)06 
!00066 
.00007 
.00008 
.00008 
.00008 
.00008 
.00012 
.00011 
.00011 
.00017 
.00017 
.00018 
.00020 
.00027 
.00042 
00084 
.00087 
.00046 
.00048 
.00063 

Iftek. 
0. 

0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00006 

.00003 

.00012 

.00007 

.00022 

.00010 

.00068 

.00037 

.00155 

.00096 

.00345 

.ooioo 

Failed  by  triple  flexure. 
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12-INCH  B.   L.   RIFLED  MOBTABS. 


Fo.  4163. 


Marks,  ^«^R«TR. 

Length  of  stem,  23^'. 
Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loads. 

Rlonsation 
per  inob. 

SacceeaiTe 
elongation 
perlnch. 

Permanent 
aet. 

Sncoeaaire 

permanent 

aet. 

Bemarkfl. 

TotML 

Per  square 
inch. 

Poundt. 
1,000 
2.000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,009 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
82,000 
28,000 
24.000 
25.000 
29,620 

Pounds, 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
18,000 
14,000 
15.000 
16,000 
17,600 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
•    25.000 
29,620 

Jneh, 
0. 

.000050 
.000100 
.000150 
.00(000 
.000250 
.000305 
.000360 
.000420 
.000485 
.000540 
.000605 
.000665 
.000785 
.000805 
.000890. 
.000960 
.001060 
.001156 
.001260 
.001395 
.001525 
.001690 
.002390 
.002840 

Ineh. 
0. 

.000050 
.000050 
.000060 
.000050 
.000050 
.000056 
.001055 
.000060 
.000066 
.000055 
.000065 
.000060 
.000070 
.000070 
.000085 
.000070 
.000100 
.000095 
.000105 
.000135 
.000130 
.000165 
.000700 
.000250 

Ineh, 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strenxtb. 

0. 

.C00016 

.000015 

.000035 

.000020 

.000055 

.000020 

.000090 

.000036 

.000145 

.000056 

.000220 

.000076 

.000350 

.000130 

.000560 
.000735 

.000210 
.000175 

Fractnred  6J"  from  neck. 
Appearance,  uniform  granular. 


12-INCH   B.   L.   BIFLED   MOBTABS. 
So.  4164. 


815 


Marks,  "M^jB. 

Length  of  stem,  11". 
Diameter,  rM29. 
Sectional  area^  1  sqaare  inch. 
Ganged  length,  10''. 


Applied  loads. 


TotaL 


PerMaare 
Inoo. 


Elooication 
per  inch. 


Sneoesslye 
eloopition 
per  inch. 


Permanent 
set. 


Sucoeasive 

permanent 

aet. 


Remarks. 


Pounds. 
1.000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,1100 
22,000 
23.0U0 
24.000 
25,000 
82,410 


Pounds. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,0U0 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
32,410 


Ineh. 
0. 

.00004 
.00014) 
.00016 
.00020 
.00025 
.00031 
.00037 
.00043 
.00049 
.00056 
.00U61 
.0U068 


Ineh. 
0. 


.00083 
.00092 
.00101 
.00111 
.00121 
.00132 
.00147 
.00165 
.00184 
.00206 


.00006 
.00005 
.00006 
.00005 
.00006 
.OU006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00015 
.00018 
.00010 
.00022 


Insh. 
0. 

Inch, 
0. 

0. 

0. 

.00002 

.00002 

.00006 

.60004 

.00011 

.00006 

.00017 

.60008 

.00027 

.00010 

.00042 

.00016 

Initial  load. 


.00068 
.00092 


.00026 
.00024 


Tensile  strength. 


Fractured  V  from  neck. 
Appearance,  nniform  grannlan 


TENACITY  SPECIMENS. 

General  marks,  12  M  B<5  T  Bs. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

area. 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

Total. 

Per  sanare 
inch. 

4464 
4465 

4466 
4467 
4488 
4460 

BT.I 

BT4O 

BT.M 

BL,I 

BLrO 

BLsM 

L129 
1.129 
1.129 
Lia9 
LU9 
1.129 

So.  ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
33.720 
33,560 
34,130 
88,880 
86»830 
87,600 

Pounds. 
38,720 
83.560 
84,130 
88,880 
86,830 
87,600 

7.2891 

16.28 

7.3073 
7.3104 
7.8168 

16.23 
16.23 
16.76 
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12-INCH   B.  L.  BIFLSD  HOBTARB. 


iro.86S. 


12HB||TB, 


Marks,       b  ^ 

Length,  W. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Oanged  length,  W. 


Applied  londB. 

GomprM- 

•5sr 

SnooMSlTe 

oooiprM- 

sion  p«r 

inchV 

PermtDdnt 

Mt. 

SnoceMive 
■et. 

RemarkB. 

TotaL 

Per  sqnATft 
inch. 

Pevndi. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18J100 

19.000 

20,000 

21.000 

22.000 

28,000 

24,000 

25.000 

26.000 

27,000 

2ft,  (^ 

29,000 

30,000 

81,000 

32,000 

83,000 

84,000 

85,000 

86,000 

37.000 

88,000 

89,000 

40,000 

52,160 

1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
89,00(1 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
36^000 
87,000 
88.000 
89.000 
40,000 
62,150 

0. 
00004 

! 00010 

.00016 

!00096 
.00082 

.00087 
.00042 
.00047 
.00052 
.00068 
.00068 
.00068 
.00074 
.00081 
.00086 
.60098 
.00008 
.00104 
.00112 
.00117 
.00125 
.00188 
.00141 
.00152 
.00160 
.00170 
.00182 
.00194 
.00212 
.00224 
.00244 
.00266 
•00206 
.00823 

'.00885 
.00428 
.00468 

IndL 

0. 
.00004 

!00005 
.00005 
.00006 

00006 
'.00006 
.00006 
.00005  ' 
.00005 
.00006 

00006 
!00005 
.00006 
.00007 
.00005 
.00006 
.00006 
.00006 
.00008 
.00005 
.00008 
.00008 
.00009 
.00010 
.00008 
.00010 
.00012 
.00012 
.60018 
.00012 
.00020 
.00022 
.00030 
.00027 
.00025 
.00037 
.00043 
.00040 

Inch. 
0. 

JndL 
0. 

Initial  load. 
Ultimate  strengUi. 

.00001 

.00001 

.00008 

1 00002 

.00008 

OOOM 

.00012 

.00004 

.00028 

.00011 

.00052 

.00029 

.00128 

.00076 

.00270 

.00142 

Failed  by  triple  flexure. 
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No.  807. 


12HB«TS, 


If  arks, '-   B ' 

LeDgth,  12".' 

Diameters  l'M29. 

Seotional  area,  1  sqaare  inch. 

Ganged  length,  l(y\ 


Applied  loads. 

Compree- 

iioBper 

inob. 

SaooeniTe 

sioo  per 
inob. 

PermMMBt 
set. 

SoecesslTe 
set. 

Benuurks. 

Total. 

Per  Mowe 
inok. 

FoundB, 

1,000 

2,000 

8,000 

4,000 

8.000 

6,000 

7,000 

8.000 

8.O0O 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18,000 

18,000 

20,000 

21,000 

22,000 

1^000 

^S 

S^ooo 

80,000 
81,000 
88,000 
83,000 
84,000 
86,000 
86^000 
87,000 
88,000 
88.000 
48,  COO 

61,  ao 

PotMMto. 
1,000 
2,000 
3,000 
4,080 
6,000 

8.000 
10,008 
11,000 
12,000 
18,000 
14,000 
15.000 
16,000 
17,000 
18,000 
18,000 
20,008 
21,000 
22,000 
28.000 
24,000 
26,000 

27,000 
28,000 
28,000 
30,000 
81,000 
82,000 
38,000 
84,000 
86,000 
36,000 
87,000 
88,000 
88,080 
40^000 
61.620 

Inch, 
0. 

.00004 
.00008 

.00014 
.00018 
.00024 
.00028 

!o0038 
!00044 
.00040 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
00068 
!00084 
.00101 
.00108 
.00113 
.00122 
.00128 
.00137 
.00148 
.00197 
.00165 
.00176 
.00108 
.00204 
.00220 
.00241 
.00260 
.00286 
.00821 
.00848 
.00380 
.00422 
.00478 

IndL 
0. 
.00004 

.00005 

OOOAS 

!oooo5 

.00005 
.00005 
.00085 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 

!00007 
.00005 
.00007 
.00007 
.00005 
.00008 
.00006 

! 00012 
.00008 

.00008 
.00011 
.00014 
.00014 
.00016 
.00021 
.00018 
.00086 
.00026 
.00627 
.00032 
.00042 
.00056 

Inch. 
0. 

Jn€h. 
8. 

IniUalloAd. 
Ultimate  streoicib. 

.00001 

.00081 

.00001 

Oi 

.00008 

.00007 

.00012 

•00004 

.00022 

.00010 

.00050 

.00028 

.00180 

.00080 

.00288 

.00150 

Failed  by  triple  flezore. 
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12-INCH   B.   L.    UIFLED   MOBTABS. 


Marks.  "%7^ 
Length,  W. 
Diameter,  1^M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5^'. 


No.  8G8, 


Applied  loads. 

ComprM- 

Tchr 

Snooewiro 

oomprM- 

sionper 

inch. 

Permanent 
aet 

SacoeaslTe 
set. 

Bemarks. 

Total. 

Persqoare 

Poundt. 
1,060 
2,000 
3,006 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,600 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82.000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
60,650 

Pounda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8^000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,006 

16,000 

17,000 

18,000 

19,000 

90000 

21,000 

•22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80.000 

81,000 

82,000 

83,000 

84,000 

85,000 

36,000 

37,000 

88,000 

89,000 

40,000 

60,660 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 
.00034 
.00038 
.00044 
.'0U048 
.00054 
.00058 
00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00104 
.00110 
.00118 
.00124 
.00132 
.00142 
.00190 
.60100 
.00174 
.00188 
.00204 
.00218 
.00234 
.00254 
.00388 
.00314 
.00330 
.00876 
.00418 
.00454 

Ineh. 
0. 

.00004 
00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.60004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00014 
.00014 
.00016 
.00014 
.00016 
.00020 
.00034 
.00026 
.00016 
.00046 
.06042 
.00036 

0. 

Ineh. 
0. 

Initial  load. 
ITlilniate  strengtli. 

.00002 

.00002 

.00004 

.00002 

. 

.00006 

.00002 

.00012 

.00006 



.00022 

.00010 

.00048 

.00026 

.00124 

.00076 

.00264 

.00140 

Failed  by  triple  flexare. 


12-lNCH   B.  L.    BIFLED   MORTABS. 

OastIbon  Body, No. 26. 
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No.  4296. 

Length  of  stem,  23''. 
Diameter,  1".126. 
Sectional  area,  .99  sqnare  inch. 
Ganged  length,  20''. 


A|»pIiedl(Mid. 

per  inch. 

SttocMslTe 
elongation 
per  inch. 

Permanent 
•et. 

Snooesaive 
aet. 

Bemarka. 

Total. 

Persqaare 
inch. 

Poundi, 

090 

1,980 

2.9TO 

8,960 

4,960 

5,940 

6,980 

7,920 

8.910 

9,900 

10,890 

11,880 

12.870 

18,860 

14,850 

15,840 

16,880 

17.820 

18,810 

10,800 

30,680 

Pofmd». 
1,000 
2,000 
8^000 
4,000 
6.000 
6,000 

tooo 

8,000 
9,000 
10.000 
11,000 
12.000 
18,000 
14,000 
15^000 
16,000 
17,000 
18,000 
19.000 
26,000 
20,880 

Ineh. 
0. 
000060 
;  000105 
.000155 
.000205 
.000260 
.000320 
.000380 
.000440 
.000605 
.000570 
.000645 
.000715 
.00OA06 
.000805 
.000996 
.001115 
.001255 
.001400 
.001585 

Ineh. 
0. 

.000050 
.000055 
.000060 
.000050 
.000065 
.000060 
.000060 
.000060 
.000065 
.000065 
.000075 
.000070 
.000090 

! 000100 

.000120 
.000140 
.000145 
.000185 

Ineh, 
0. 

Ineh, 
0. 

Initial  load. 
Tenaile  atrength. 

.000006 

.000005 

.000045 

.000040 

.000075 

.000030 

.000115 

.000040 

.000190 

.000075 

.000810 

.000120 

.000600 

.000190 

Fractured  at  middle  of  stem. 

Appearance,  grannlar,  coarse  dark-colored  spangles. 


TENACITY    SPECIMENS. 

General  marks,  12  M  B^  T  Bi. 


No.  of 
teat 

Additional 
marka. 

nUmeter. 

area. 

Tenaile  8tr«ngtb. 

Speciilo 
gravity. 

Hardneaa. 

Total. 

Peraqoare 
inoh. 

4504 
4605 
4506 

4507 

MT,  I 
MT4O 

MT«0 

InehM. 
1.129 
1.129 
1.120 
L129 

Sq.ineh, 
1.00 
1.00 
1.00 
LOO 

Potmda. 
29,520 
28.040 
29,050 
81,696 

Peundt. 
29,620 
28,040 
29,050 
81,580 

7.2962 
7.8054 
7.8668 
7.2895 

14.05 
14.12 
14.76 
18.72 
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12-INCH  B.  h.  BIFLED   MOBTABB. 


No-  877. 


Marks,  ^^^if^^^^t 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Compres- 

comprea- 

flionper 

inch. 

Permanent 
•et. 

SnocewlTe 

permanent 

set. 

Bemarka. 

TotaL 

PeraooAre 

Pound§. 
1,000 
2.000 
8.000 
4.000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
23.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80.000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
89.000 
40,000 
51,100 

JPounib. 
1.000 
2,000 
8,000 
4.000 
5,000 
6,000 

tIooo 

8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15.000 
16.000 
17.0J0 
18.000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
26.000 
26.000 
27,000 
28.600 
29,000 
80,000 
31,000 
32.000 
33,000 
84,000 
8^000 
36.000 
37.000 
38.000 
89.000 
40,000 
51,100 

Ineh. 
0. 

.00004 
.00008 
.00013 
.00018 
.00038 
.000*J8 
.00033 
.00039 
.00044 
.00049 
.00055 
.00061 
. OOOfM 
.00073 
.00080 
.00087 
.00093 
.00101 
.00108 
.00116 
.00122 
.00131 
.00140 
.00151 
.00165 
.00180 
.00192 
.00208 
.00281 
.00258 
.00287 
.00318 
.00351 
.00403 
.00447 
.00487 
.00544 
.00688 
.00662 

Inch. 

0. 
00004 
; 00001 
.00005 
.00006 
.00005 
.00005 
.00U05 
.00006 
.00005 
! 00005 
.00006 

!oooo6 

!00007 
.00005 
.00007 
.00007 
.00006 
.60008 
.00007 
.00006 
!00006 
.00009 
.00009 
.00011 
.00014 
.00015 
.00012 
.00016 
.00023 
.00027 
.00020 
.00031 
.00033 
.00052 
.00044 
.60040 
.00057 
.00044 
.00074 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrengtli. 

0. 

.00002 

.00002 

.60007 

.00005 

.00012 

.00005 

.00032 

.00020 

.00083 

.00051 

.00223 

.00140 

.00452 

.00220 

Failed  by  triple  dexure. 


12-INCH  B.   L.   RIFLED   MOBTABS. 
No.  4297. 
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Marks,  ^%'^^ 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  Inoh. 
Oaaged  length,  2(K^ 


perlneh. 

elonsatloii 
perlnoh. 

ML 

SoooMtiVe 

permaiieiit 

sec 

Remarks. 

Total 

PerMoare 
ijick 

IVrnndt. 
1,000 
2,000 
8.009 
4.000 
5.000 
6,000 

tIooo 

8,000 
9,000 
10^000 
U.00O 
12.000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,U00 
20.000 
21.000 
22,000 
28,000 
94,009 
25.000 
27,989 

Poundt. 

1,000 

2^000 

8,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9^000 

10,000 

11,000 

12,000 

18,090 

14,000 

16,000 

16.090 

17,000 

18^000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

27.999 

JlMlL 

9. 

'.000106 
.000156 
.000210 
.000270 
.000810 
000806 
.000460 
.000530 
.000600 
.000680 
.009760 
.000846 

! 001046 
.001165 
.001295 
.001460 
.001680 
.001840 
.002105 
.008415 
.002800 
.003390 

0. 

.000090 
.000066 
*000060 
!000056 
.000060 
.000070 
.000056 
.000065 
.000070 
.000070 
.000080 
.000080 
.000085 
.(MN)090 
.000110 
.000120 
.000180 
.000155 
.OOi'lOO 
.000210 
.000269 
.000310 
.000385 
.000490 

Inch, 
0. 

Inch. 
9. 

InitUlIiMid. 

• 

TflosflestreDgth. 

.000006 

.000006 

.000040 

.000085 

.000070 

.000090 

.000110 

.000040 

.000170 

.000060 

.000290 

.000120 

.000456 

.000105 

.000745 

.000890 

.001266 
.001660 

.000510 

Fractured  6'\7  from  neck. 
Appearance,  uniform  granular. 
H.  Ex.  165 ^2X 
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12-IHCH  B.   L.   BIFLED  MOBTABfiL 


N0.429& 


Length  of  stem,  15'^76. 
Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Oaaged  leagth,  lO"'. 


Applied  loads. 

poriBOb. 

SnoooMiTe 
eloDiEAtion 
per  inch. 

PeriBMient 
set. 

Soooeostre 

permaiMAt 

aei. 

Bemarks. 

Total. 

mcli. 

Pownds. 
1.000 
2.000 
8.000 
4,090 
5.009 
6,000 
7.000 
8,000 
9.000 
10.000 
11.000 
1^000 
13.000 
14.009 
15,000 
16,000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.000 
28,000 
24,000 
25.000 
28,270 

Pounds. 
1,009 
2,000 
3,000 
4,000 
5,900 
6,000 
7^000 
8,009 
9,000 
10,000 

ni.ooo 

12,009 
18^009 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
28,270 

Jnsk. 
0. 
.99006 

.00012 
.00011 
.00082 
.00028 

!90039 
.00047 
.09058 
.00060 
.00068 
.00077 
.00085 
.00098 
.00105 
.00115 
.00188 
.00143 
.00160 
.00180 
.00202 
.00235 
.00270 
.00818 

Inch. 
0. 

'.00006 

.00005 
.00005 
.00006 
.00005 

.00006 
.00008 
.00006 

.00007 

'.00009 
.00008 
.00008 
.00018 
.00010 
.00013 
.00015 
.00017 
.00020 
.00098 
.00033 
.90035 
.00048 

Inch, 
9. 

Jneh. 
9. 

Initial  load. 
Tensile  strengtb. 

.00001 

.00091 

.00006 

.00006 

.00008 

.09002 

.00011 

.00003 

.00017 

.00006 

.00028 

.00011 

.90043 

.00016 

.00071 

.00028 

.00118 
.00153 

.00047 
.00035 

Fractured  6''  from  neck. 
Appearance,  uniform  granular. 

TENACITY  SFEGIKENS. 

General  marks,  12  M  Bm  T  B,. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Speciflo 
gravity. 

Htfdness. 

Total. 

Per  square 
indi. 

4508 
4509 
4510 
4511 
4512 
4513 

BT,i 
BT4O 
BT«M 

bl;i 

BL,0 
BL,M 

Inchss, 
1.129 
1.129 
L129 
1.129 
1.129 
1.129 

SqAneh. 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 

Pounds, 
20,810 
83.400 
30.389 
80,650 
29.870 
31.260 

Pounds, 
29.810 
83,400 
80,380 
80.650 
29,970 
81^260 

7.8041 

14.96 

7.8067 
7.8068 
7.8082 

14.76 
15.90 
15.13 

12-INCH   B.    L.   RIFLED   MORTABS. 
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ITo.  87& 


12]iIUT£, 


Marks,  ^     bi. 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  iaob. 

Ganged  length,  W\ 


Applied  iMids. 

Compreo- 

non  per 

incL 

SnoceMiTe 

oompree- 

sion  per 

inch. 

Pennanent 
set. 

SttcoeaeiTe 

permanent 

set. 

Remarks. 

Total. 

PersquBM 

Pcundt. 

1,000 

2.000 

3.000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27.000 

28.000 

29,000 

80.000 

81.000 

82.000 

33,000 

84,000 

36,000 

38^000 

87.000 

88.-000 

39.000 

40.000 

63,060 

Poundt, 
1,009 

iooo 

8.000 
4.000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
U,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 
80,000 
31,000 
32.000 
83,000 
84,000 
86.000 
86,000 
37,000 
38.000 
89,000 
40.000 
63,050 

IntK 

0. 

.00005 
.00010 
.00015 
.00020 
.00025 
.00030 
.00037 
.00042 
.00048 
.00054 
.00060 

.00072 
.00079 
.00085 
.00091 
.00099 
.00107 
.00113 
.01^21 
.00180 
.00138 
.00149 
.00159 
.00170 
.00180 
.00194 
.00210 
.00238 
,00258 
.00275 
.00298 
.00333 
.00368 
.00410 
.00440 
.00490 
.00540 
.00601 

Inch, 

a 

.60005 

.00005 

.0(i006 

.00006 

.00005 

.00005 

.00007 

.00005 

.00006 

.00006 

.00006 

.00007 

.00005 « 

.00007 

.00006 

.00006 

.00008 

.00008 

.00006 

.00008 

.00009 

.00008 

.00011 

.00010 

.00011 

.00010 

.00014 

.00016 

.00028 

.00020 

.00017 

.00023 

.00035 

.00035 

.00042 

.00030 

.00060 

.00050 

.00061 

Ineh. 
0. 

Inch, 
0.     ' 

Initial  load. 
Ultimate  atreogtii. 

0. 

.00002 

.00002 

.00009 

.00007 

.00018 

.00009 

.00033 

.00015 

.00081 

.00048 

;*:::!:":!!::::::::"" 

.00184 

.00103 

.00388 

.00204 

Failed  by  triple  flexure. 
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12'INCH   B.   L.   BIFLED  HOBTABS. 


No.  879. 


Length,  9''.43. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


CompTM- 

eomprM- 

gionper 

inoh. 

Permanent 
set. 

Snooeestve 
set. 

Remarks. 

Tot»L 

Persqiutfe 
Inoh. 

1,000 
2,000 
8,000 
4,000 

6,000 
6.000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38.000 
89.000 
40,000 
63,680 

1.000 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31.000 
32.000 
38.000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
63,680 

Ineh, 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00U30 
.00036 
.00040 
! 00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00134 
.00144 
.00154 
.00164 
.00176 
.00190 
.00206 
.00226 
.00246 
.00266 
.00996 
.00384 
.00378 
.00416 
.00444 
.00512 
.00554 
.00604 

IfUh. 

0. 

!o0006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
00006 
] 00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00012 
.00014 
.00016 
.00020 
.00020 
.00020 
.00080 
.00038 
.OOOU 
.00038 
.00028 
.00068 
.00042 
.00050 

Jndk. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00030 

.00016 

.00076 

.00046 

.00194 

.00118 

.00390 

.00196 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED    MOETARS. 

1 

Oast-Ikon  Body,  No.  27. 

Ko.  4299. 

Marks,  "MR^^TB. 

LeDgth  of  steiD,  23". 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20"'. 
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BloBjntion 

SacceAsiye 
eloofratlou 
permoh. 

set 

SnooessiTe 

Bemulu. 

Totid.  " 

Per  wmaTe 
inoh. 

p«rlneh. 

permanent 
set. 

PoundM, 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

•^,000 

26,940 

Pownda. 
1,000 
2,000 
8,000 

'6;!Si!l 

8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,940 

Inch. 
0. 

.000055 
.000105 
.000170 
.000280 
.000285 
.000340 
.000405 
.000460 
.000515 
000500 
;000655 
.000735 
000800 
'.000885 
.000970 
.001070 
.001185 
.001805 
.001445 
.001600 
.001840 
.002000 
.002400 
.002860 

Inch, 
0. 

.000055 
.000050 
.000065 
.000060 
.000055 
.000056 
.000065 
.000055 
.0000.^5 
.000075 
.000065 
.000080 
.000066 
.000085 
.000085 
.000100 
.000115 
.000120 
.000140 
.000155 
.000240 
.000220 
.000340 
.000460 

Jneh. 

Ineh. 
0. 

InitUl  load, 
i 

.000030 

.000030 

.000055 

.000025 

.000085 

.000030 

.000110 
.  .. 

.000025 

.000165 

.000045 

.000240 

.000085 

.000360 

.Q00120 

.000600 

.000240 

.000990 
.001360 

.000390 
.  000370 

Fractured  2^"  from  neck. 

Appearance,  grannlar,  in  part  dark  mottled. 

TBNAOITY  SPECIMENS. 

General  marks,  12  M  B27  T  Bi 


No.  of 
teet. 

AddMoma 
marka. 

Diameter. 

Sectional 
area. 

Tensile  strengilr. 

Specific 
gravity. 

Hardness. 

TotaL 

Per  square 
ineb. 

4524 
4525 
4526 
46S7 

HT,I 
MT4O 
liTfli 
HT«0 

L129 
1.129 
1.129 

1.00 
1.00 
1.00 
1.00 

Powndt. 
80.260 
29.980 
29,010 
81,170 

Poundg. 
80,260 
29,980 
29,010 
81,170 

7.2904 
7.2936 
7.3015 
7.2972 

14.33 
15.05 
15.20 
14.  «0 
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12-INCH   B.  L.  BIFLED  MOBTABS. 
No.  885. 


Marks,  »",?f  ?^»' 
Length, 12". 
Diameter,  rM29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  10". 


AppU«d  loAds. 

C«inprM- 

BaooeMive 
compres. 
aion  per 

Permanent 
set 

SoooeMiTe 

Bemarka. 

ToUL 

Pertqnare 

permanent 
•et. 

Pound*. 
1,000 
2,000 
8.000 
4.000 
6,000 
6,000 
7000 
8,000 
8.000 
10.000 
11,000 
12,000 
18,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
29,000 
26.000 
27.000 
28.000 
29,000 
80.000 
81,000 
82^000 
88,000 
84,000 
85,000 
86.000 
87.000 
88,000 
89.000 
40,000 
60,200 

Pound$. 
1,000 
8.000 

8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10^000 
11.000 
12,000 
13.000 
14,000 
16.000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23.000 
24.000 
26,000 
80,000 
27.000 
28.000 
20,000 
80.000 
81,000 
82.000 
88.000 
84,000 
86.000 
86,000 
87.000 
88.000 
80.000 
40,000 
60,800 

Inch. 

.00005 
.' 00010 
.00016 
.00020 
.00025 

00080 
'.00036 
.00040 
.00045 
.00050 
.00u57 
.00062 
.00068 
.00072 
.00079 
.00084 

00090 
'.00096 
.00104 
.00111 
.00118 
.00126 
.00138 
.00140 
.00152 
.00102 
.00174 
.00186 
.00203 
.00228 
.002a 
.00266 
.00203 
.00828 
.00871 
.00898 
.00448 
.00490 
.00660 

Inch. 

0. 

.00006 
.00005 
.00006 
.00005 
.00105 
.00005 
.00005 
.00006 
.00005 
.00C05 
.00007 
.00006 
.00006 
.00004 
.00007 
.00006 
.00006 

!  00006 
.00007 
.00007 
.00007 
.00007 
.00006 
.00012 
.00010 
.00012 
.00012 
.00017 
.00025 
.00015 
.00022 
.00028 
.00035 
.00043 
.00027 
.00050 
.00042 
.00060 

Jneh, 
0. 

Inch. 
0. 

Initial  IomL 
Ultimate  atrongtli. 

0. 

.00002 

.00002 

.00007 

.00006 

.00011 

.00004 

.00022 

.00011 

.00058 

.00036 

.00146 

.00087 

.00850 

.00205 

Failed  by  triple  flexure. 


12-INCn   B.    L.    RIFLKD   MORTABS. 
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No.  iSOO. 


Marks,  ^^B^,'^^ 
Length  of  stem,  23'\ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaoged  length,  2(y\ 


perBioh. 

SaooMtive 
ptt^ob. 

PenasDent 

Mt. 

SacoeMive 
set. 

Bemarlu. 

Total 

PertaoAn 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5.000 
0.000 
7.010 

9,000 
10,000 
U.000 
12,000 
13,000 
14,000 
15^000 
16.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 

27,400 

Founds. 
1,000 
2,000 
8,000 
4,000 
6^000 

e»ooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
28,000 
24,000 
25,000 
27,400 

Inch. 
0. 

000060 
'.000100 
.000155 
.000210 
.000270 
.000885 

000396 
.'000455 
.000525 
.000000 
.000675 
.000740 
.000880 
•000980 
'.001015 
.001125 
.001250 
.001390 
.001555 
.001745 
.001980 
.002235 
.002590 
.003000 

Inch. 
0. 
.000050 

000055 
;000066 
.000060 
.000006 

.000060 
.000000 
.000070 
.000075 
.000075 
.000066 
.000090 
.000100 
.000085 
.000110 
.000125 
.000140 
.000106 
.000190 
.000285 
.000255 
.000855 
.000410 

Inek. 
0. 

Jneh. 
0. 

Initial  load. 
Teasilo  ■tresgth. 

.000005 

.000006 

000040 

.000085 

.000060 

.000020 

.000100 

.000040 

.000155. 

.000055 

.000240 

.000085 

.000895 

.000155 

.000645 

.000250 

.001080 
.001405 

.000435 
.000325 

Fractnred  5^"  from  neck. 
Appearance,  uniform  granular. 
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12-INCH   B.   L.    RIFLED   MOBTARS. 


Marks,  ^^^„^^ 
Length  of  stem,  15". 75. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  W. 


No.  4301. 


pwfS^ 

SnooetniTe 
elongation 
porinoh. 

Permnnent 

Mt. 

SoOOMSiTO 

set. 

Bemarks. 

TotiO. 

'"in'r" 

Pounds, 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 
8^000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
28.000 
24,000 
25,000 
27,080 

Pounds, 
IpOOO 
2,000 
3,000 
4,000 
6.000 
6,0U0 
7,060 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
27,030 

Inch. 
0. 

AAMWI 

.60011 
.00016 
.00021 
.00027 
.00638 
.00689 
.00046 
.00060 
.00058 
.00066 
.00072 
.00080 
.00089 

! 00109 
.00121 
.00188 
.00148 
.00168 
.00187 
.00218 
.00242 
.00287 

Inch. 
0. 

!00005 
.00065 
.00005 
.  00006 
.00006 
.00066 
.00006 
.00005 
.00008 
.00008 

'.00008 
.00009 
.00010 
.00010 
.00012 
.00013 
.00018 
.06020 
.00019 
.00026 
.00029 
.00045 

Inch. 
0. 

Inch. 

a 

Initialloa4. 
Tensile  strength. 

0. 

.00002 

.00002 

.00006 

00004 

.00009 

.00003 

.00015 

•00006 

.00021 

.00006 

.00086 

.00015 

.00059 

.00023 

.00098 
.00131 

.00039 
.00033 

Fractared  T'.l  from  neck. 
Appearance,  nniform  grannlar. 


TENACITY  SPEOIMBNS. 

General  marks,  12  M  Bs7  T  B,. 


Ko.of 
test. 

Additionsl 
marks. 

Diameter. 

Seetionsl 
nrea. 

Tensile  strength. 

Bpecifio 
gmTlty. 

Hardness. 

TotsL 

Persaaare 

4528 
4529 
4680 
4681 
4682 
4683 

BT,I 
BTiO 

Btil 

Inches, 
1.129 
1.129 
1.129 
1.129 
L129 
L129 

Sq.inch. 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Pounds, 
29.420 
82,690 
80,070 
29,960 
81,240 
81,600 

Pounds. 
29,420 
82,600 
80,070 
29.960 
81.2A0 
81,500 

7.2968 

15.05 

7.8041 
7.3045 
7.8062 

14.90 
14.83 
1&06 

12-INCR   B.   L.    RIFLED   MO&TARS. 
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No.  880. 


18HB«TB. 


Marks,       b  ' 

Length,  12".  ' 

Diameter,  1^.129. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  KV'. 


per  inch. 

Sncceaaiye 
eloDfcation 
per  inch. 

PermftDciDt 
set. 

Snccemive 

permanent 

set. 

Remarks. 

Tout 

Pdnqnare 
inch. 

1,000 
2,000 
3.900 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10.090 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 

20,000 
21.000 
22.000 
23.000 
24.000 
25.000 
26.000 
27.000 
28.000 
20.000 
30,000 
,    8i;000 
i    82,000 
83.000 
34,000 
35.000 
36.000 
87.000 
88.000 
38,000 
40.000 
80,420 

Foundt. 
1,000 
2.000 
8,000 
4,000 
6.000 
6,000 

tIooo 

8.000 
8,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,006 
22.000 
23.000 
24.000 
25,000 
26,000 
27.000 
28.000 
20,000 
80,000 
.  81.000 
82.000 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
60,420 

Inch. 
0. 
.00004 
.00009 
'.00014 
.00019 
.00024 

'.00036 
.00042 
.00047 
.00062 
.00058 
.0U065 
.00071 
.00077 
.00084 
.00091 
.00096 
.00104 
.00111 
.00120 
.00129 
.00137 
.00147 
.00156 
.00167 
.00179 
.00191 
.00207 

.00241 
.00267 
.00295 
.00321 
.00854 
.00400 
.00438 
.00482 
.00531 
.00581 

Inch. 
9. 

.00004 
.00005 
.00<K)5 
.00005 
.00005 
.00006 
.00006 
.00006 
.00U05 
.00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00007 
.00006 
.00007 
.00009 
.00009 
.00008 
.00010 
.00008 
.00011 
.00012 
.00012 
.00016 
.00014 
.00019 
.00026 
.00028 
.00026 
.00033 
.00046 
.00038 
.00044 
.00049 
.00060 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.00001 

.00001 

.00002 

.00001 

.00008 

.00006 

.00016 

.00007 

.00031 

.00016 

.00070 

.00089 

.00170 

.00100 

.00371 

.00201 

Failed  by  triple  flexare. 


;o 


12-INCH   B.   L.   BIFLED   MORTARS. 


No.  887. 


Length,  8^.31. 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


Applied  loads. 

Compree- 
•lonper 

SaeceselTe 
ooropree- 

PermMient 
set 

SncceMive 

permaaent 

set. 

Semjtfka. 

ToUL 

Per  eq  owe 

Pounds, 
1.000 
2.000 

Pounds. 

1,000 

2»000 

8.000 

4.000 

5.000 

6.000 

7.000 

81000 

OpOOO 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18.000 

19,000 

20,000 

21000 

22.000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

88,000 

84.000 

85.000 

86.000 

87,000 

38,000 

89,000 

40.000 

70,040 

JndL 
a 

00006 
.' 00010 
.00016 
.00020 
.00026 
.00030 
.00036 

00044 
!  00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00156 
.00162 
.00172 
.00186 
.00200 
.00220 
.00240 
.00250 
.00284 
.00316 
.00350 
.00388 
.00424 
.00470 
.00580 
.00680 

Inch. 

0. 

.00006 
.00004 
.00006 
.0<<004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
!00004 
.00006 
.00006 
.' 00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
! 00008 
.00010 
.00010 
.00012 
.00010 
.00014 
.00014 
.00020 
.00020 
.00016 
.00028 
.60032 
.00034 
.00038 
.00036 
.00046 
.00060 
OOOBO 

Inch. 
0. 

Inch. 
0. 

Initial  load, 
mtimatestronfftb. 

8,000 

4.000 

5.000 
6,000 

.00002 

.00002 

7,000 

R.00O 

0,000 

10.000 
11,000 

.00004 

.00002 

12,000 

13,000 

14.000 

15.000 
16,000 

.00010 

.00006 

17,000 

18.000 

19.000 

20.000 
21,000 

.00016 

00006 

22.000 

23.000 

24,000 

25,000 
26.000 

.00028 

.00012 

27,000 

28,000 

29,000 

30,000 
31,000 

.00066 

.00088 

32,000 

33,000 

34.000 

35,000 
36.000 

.00168 

.00102 

37,000 

88.000 

89,000 
40,000 
70,040 

.00364 

.00196 

Failed  by  triple  flexure. 


12-jnch  b.  l.  bifled  mortars. 

Oast- Iron  Body,  No.  28. 

No.  4197. 
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Marks, '^^k'^.^«« 
Length  of  stem,  23''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20^'. 


AppUed  loads. 

p«r  inoh. 

SncoeMive 
eloDgatioii 
perincJi. 

PemiaDent 
set. 

Suooessive 

permaDent 

set. 

Bemarks. 

Total. 

PerMTiftre 

Poundt. 

1.000 

2,000 

3.000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23.000 

24,000 

25,000 

26^120 

Poundt. 

1,000 

2,000 

8.090 

4^000 

6.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

28.000 

24,000 

26,000 

26.120 

Jneh. 
0. 
.000060 

.000100 
.000150 
.000200 
.000250 
.000306 
.000369 
.000410 
.000470 
.000536 
.000600 
.000670 
.000740 
.000815 
•000906 
.'000990 
.001090 
.001200 
.001326 
.001475 
.001656 
.001880 
.002165 
.002490 

Incik. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000050 
.000060 
.000065 
.000005 
.000070 
.000070 
.000076 
.000090 
.000085 
.000100 
.000110 
.000125 
.000150 
.000180 
.000225 
.000285 
.000326 

Inch. 
0. 

IneK 
0. 

Initial  load. 
TdDsile  strengitli. 

0. 

.000025 

.000025 

.000045 

.900020 

.000065 

.000020 

.000110  . 

.000046 

.000176 

.000065 

.000275 

.000100 

.000460 

.000185 

.000790 
.001065 

.000330 
.000265 

Fractured  at  middle  of  stem. 
Appearance,  granular ;  stellar  spots. 

TENACITY  SPECIMENS. 

General  marks,  12  M  Bss  T  Bi. 


Kaof 
test. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  strengih. 

Specific 
gravity. 

Hardness. 

Total. 

Per  square 
inch. 

4614 
4516 
4516 
4517 

MT.I 
MT4O 

mt;m 

Hx!o 

Incktt. 
1.129 
1.129 
1.129 
1.129 

Sq.incK 
1.00 
1.00 
1.00 
1.00 

Poundt. 
29,890 
28,440 
29,970 
32.460 

Poundt. 
29,890 
29,440 
29,970 
82,460 

7.8076 
7.3133 
7.M50 
7.3133 

14.64 
14.69 
15.61 
14.09 
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12-INCH  B.   L.   RIFLED  MORTARS. 


Ko.  882. 


Marks,  «%T»* 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  lO''. 


AppUed  loads. 

Compraa* 

aioBpor 

incL 

SaooeMive 

sioDper 
inch. 

PermaneBt 
aet. 

Saoooflsiva 

pennaneiit 

aet 

Bamarka. 

Total. 

Peraqnaro 

Foundt, 

1,000 

2.000 

8.000 

4.000 

5.000 

6,000 

7.000 

8.000 

9.000 

10.000 

11.000 

12^000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

28,000 

24.000 

2.\000 

28.000 

27,000 

28.000 

29,000 

80,000 

81.000 

82.000 

83.000 

84.000 

85.000 

86,000 

87.000 

88.000 

39.000 

40.000 

51,960 

Found$, 
1.060 
2.000 
8.000 
<000 
8.000 
6.000 
7.000 
8.000 
9.000 
10.000 
11.000 
12.000 
18.000 
14.000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
28.000 
24,000 
25.000 
26,000 
27,000 
28.000 
29.000 
80.000 
81,000 
82.000 
88.000 
84.000 
85.000 
86.000 
87.000 
88.000 
89,000 
40,000 
51,960 

Inch. 

0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00031 
.00086 
.00041 
.00047 
.00068 
.00058 
.00063 
.00069 
.00076  • 
.00081 
.00087 
.00093 
.00099 
.00107 
.00115 
.00122 
.00129 
.00187 
.00147 
.00157 
.00167 
.00178 
.00191 
.00209 
.00230 
.00248 
.00270 
.00287 
.00347 
.00388 
.00411 
.00462 
.00508 
.00561 

Inch. 

6. 

.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00005 
.00003 
.00006 
.00007 
.00005 
■  00006 
.00006 
.00006 
.00008 
.00008 
.00007 
.00007 
.00008 
.00010 
.00010 

•  .00010 
.00011 
.00018 
.00018 
.00021 
.00018 
.00022 
.00017 
.00060 
.00036 
.00028 
.00051 
.00046 
.00053 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00007 

.00005 

.00012 

.00005 

.00025 

.00018 

.00061 

.00036 

.00174 

.00113 

.00355 

.00186 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MOBTABS. 
No.  4198. 
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Marks,  ^^^i-T^^ 
Length  of  stem,  23^ 
Diameter,  l'M29. 
Sectional  are^,  1  square  inch. 
Ganged  length,  20'^ 


AppUed  loud!. 

^sr 

SaeoeMive 

Mt. 

Snooea^ve 
set. 

Remarks. 

TotaL 

PersqiiMe 
inch. 

Potmdt. 
1.000 
2.000 
8,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
16.000 
18.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,170 

PowRdt, 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
16.000 
16.000 
17.000 
18,000 
19.000 
20,008 
21,000 
22,000 
23.000 
24000 
25.000 
28,170 

Inch. 
8. 
.  000050 
.000100 
.000180 
.000220 
.008280 
.000335 
.000306 
.000450 
.000525 
.000585 
.000680 
.000740 
.000810 
.000900 
.000995 
.001005 
.001220 
.001360 
.OOISOO 
.001700  . 
.001910 
.002196 
.002620 
.002805 

Inch. 
0. 

.000050 
*000050 
.000080 
.000060 
.000060 
.000055 
.000080 
.000055 
-000075 
.000060 
.000076 
.000080 
.000070 
.000090 
.000095 
.000100 
.000125 
.000130 
.000150 
.000200 
.000210 
.000285 
.000326 
.000345 

0. 

Ineh. 
0. 

IniUalload. 
Ultimate  streiiRth. 

0. 

.000035 

.000036 

.000080 

.000025 

.000090 

.000030 

.000146 

.000056 

.000230 

.000085 

.000880 

.000130 

.000600 

.000240 

.001030 
.001310 

.000430 
.000280 

Fractured  5^^  from  neck. 
Appearance^  uniform  granular. 
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12-INOH   B.    L.    BIFLED   MOBTABS. 


No.  4199. 


Marks,  *2M^i^jE. 

Length  of  stcSin,  15^^75. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  W. 


Applied  loud!. 

^^ 

SaooeniTe 
per  inch. 

PenoaBent 
set. 

SaooeedTe 

peruuent 

set 

Bemwks. 

ToUL 

Peraouare 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.U00 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

28,180 

Pounds. 

LOOO 

2.000 

8,000 

4,000 

6.000 

6.000 

7^000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15.000 

10,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

28,180 

In6h. 
0. 

.00006 
.00011 
.00016 
.00021 
.00026 

!00038 
.00044 
.00060 
.00057 
.00064 
.i)0072 
.TW079 
.00088 
.00097 
.00107 
.00117 
.00129 
.00142 
..00158 
.00177 
.00208 
.00231 
.00266 

Inch. 

0. 

.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00U06 
.00007 
.00007 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00012 
.00013 
.00016 
.00019 
.00026 
.00028 
.00034 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strenf^th. 



0. 

.00003 

.00003 

.00006 

.00003 

.00008 

.00002 

.00022 

.00004 

.00019 

.00007 

.00032 

,.00013 

.00058 

.00020 

.00088 
.00113 

.00036 
.00025 

Fractared  i''  from  middle  of  stem. 
Appearance,  uniform  granalar. 


TENACITY  SFEOIHENS. 

General  marks,  12  M  B28  T  E2. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speoiflc 
gravity. 

Hardneea. 

TotaL 

Per  sqaare 
incK 

4518 
4519 
4520 
4521 
4522 
4528 

BT,I 
BT4O 
BT,  M 

bUi 

BLrO 
BL.M 

Inches. 
L129 
L129 
L129 
1.129 
L129 
L129 

Sq.inek. 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Pounds. 
80,680 
82,050 
80,040 
30,520 
81,640 
31,970 

Pounds. 
80.680 
32,050 
30,040 
80,520 
81,640 
8L970 

7. 3182 

15.20 

7.3137 
7.3168 
7.8157 

15^18 
14.98 
14.47 

la-INCH   B.  L.   RIFLED   MOBTASS. 
No.  883. 
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Marks,  "^B^'^»» 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  10''. 


AppUed  loAds. 

Compret- 
■ton  per 

SncoeMiye 

oompres- 

sionper 

inoh. 

Permanent 
sel. 

SuoceuiTe 
permueat 

Bemarks. 

ToUL 

PersqaMre 

POMMlf. 

1,000 
2.060 
8,000 
4,000 

6.000 
6.000 
7.060 
8,000 
9,000 
10,000 
11.600 
12.000 
13.000 
14,000 
16,006 
16.000 
17,000 
18,006 
19.000 
20^000 
21.000 
22,006 
23,000 
24,000 
25.060 
26.006 
27.000 
28.000 
99,000 
80,000 
81.000 
32.000 
88,000 
84,669 
86.000 
86.000 
87,000 
88,000 
86,000 
40,060 
68,160 

Poimdff. 

1,000 

2,000 

8,006 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15.000 

16.000 

17.000 

18,006 

19.006 

20,000 

2».000 

22,000 

23.000 

24,000 

25,000 

26.000 

27.000 

27.000 

29.000 

86^000 

81,000 

32.060 

38,000 

34,000 

85,000 

86,006 

.     77,000 

88,600 

86^060 

40^000 

a;i66 

Inch, 
0. 

.06006 
.00010 
.00016 
.00020 
.00025 
.00030 
!o0036 
.00040 
.00047 
.00052 

'.60066 

.00071 
.00077 
.00082 

!00098 
.00104 
.OOUl 
.00118 
.00128 
.00136 
.00143 
.00162 
.00162 
.00174 
.00186 
.60201 
.00221 
.00240 

.00312 
.00360 
.00390 
.00420 

:00617 
.00678 

Inch, 

0. 

.00006 
.60006 
.00006 
.00604 
.00005 
.00005 
. 00005 
.00006 
.00007 
00006 
!  06007 

.00006 
.00006 
.00006 
.00007 
.00009 
00006 
.60007 
.00007 
.00610 
.00007 
.00008 
.00009 
.06010 
.00012 
.00012 
.00015 
.06020 
.00019 
.00016 
.00028 
.00029 

00040 
! 00030 
.00040 
.00057 
.60061 

Inch. 
0. 

Ineh. 
0. 

loiiial  loftd. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00007 

.00065 

.00013 

.00006 

.00029 

.00016 

.60069 

.00040 

.00170 

.00101 

.00864 

.00194 

Failed  by  triple  fleznre. 
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12-IKCH   B.   L.    RIFLED    MOBTAE& 


1^0.884. 


Marks,  "^B^^TB, 

Length,  1(K'.  * 
Diameter,  V\29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  6". 


AppUed  loads. 

Gompres* 

flioDper 

inoKT 

SacoMsive 

oompres- 

bIoq  per 

inch. 

Permanent 
set. 

SaooeasWe 

permaDent 

set. 

Kemarko. 

Totol. 

^TT" 

Pound*. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18^000 
19,000 
20.1-00 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
84.000 
35.000 
36.000 
37.000 
89,000 
39,000 
40,000 
61,040 

Paundt. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,0U0 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

81,000 

32,000 

33,000 

84,000 

35.000 

36,000 

37,000 

38.000 

80.000 

40.000 

61.040 

Inch. 
0. 
.00004 
.00010 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 

. VUU9U 

.00056 
.00063 
.00068 
.00074 
.00080 
.00086 
.00092 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00148 
.00160 
.00170 
.00184 
.00198 
.00218 
.00238 
.00260 
.00280 
.00314 
.00848 
.00386 
.00420 
.00470 
.00512 
.00566 

Inch. 
0. 

.00004 
.00006 
.00006 
.00004. 
.00004 
. 00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00014 
.00020 
.00020 
.00022 
.00020 
.00034 
.00034 
.00038 
.00034 
.00050 
.00042 
.00054 

Inch, 
0. 

0. 

Initial  load. 

• 
tntimste  Btrenitth. 

0. 

0. 

.00006 

.  00006 

.00010 

.00004 

.00026 

.00016 

.00068 

.00012 

.00168 

.00100 

.00356 

.00188 

Failed  by  triple  flexnre. 


12- INCH    B.   L.   EIFLED   MORTAKS. 

Cast-Iron  Body,  No.  29. 
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No.  4159. 

Marks,  ^^W«> 
Length  of  steiii,  2IS". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elon  gallon 
pt'x  iuoli. 

Succi'sslve 

Ponnanoiit 
set. 

SQcce.«8ivp 

poriuaDeoi 

set. 

Remarks. 

Total. 

PepHiiuare 
imb. 

eloiii^atinn 
pur  iucli. 

Inch. 
0. 

.000050 
.  0000.^ 

Poundt. 
1,000 
2,000 
3.000 
4.000 
6,000 
6.000 
7,000 
8,000 
0.000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,«»0 
24.000 
25.000 
27,510 

Poundt. 
l.iKH) 
2,000 
3.000 
4.000 
5.000 
6.000 
7.000 
8.000 
9,000 
10,000 
11.000 
12,  <K)0 
13.000 
14,000 
1.-.  000 
16,000 
17.  000 
18, 000 
10.  000 
20,  000 
21.0110 
22.  000 
23,000 
^.000 
25,000 
27,510 

Inch 
0. 

.  0000.50 
.000100 
.000150 

.00* '200 
.0r'02.-.0 
. 000305 
.  0(i0.3.j5 
.000415 
. 000475 
.  0<i0.5:{0 
.  OOiHiOO 
.  OUOtMiO 
.000730 
.000810 
. 000885 
.  0(K)!»85 
.001085 
.001205 
.001320 
.001470 
.001660 
. 001920 
.002170 
. 002010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

.000050 
.  OOOOJiO 
.  OOOdjO 

.  ooourj,> 

0. 

...... ...... 

' 

.  0<)0i>50 
.00' 1060 
. 000060 
.  00n0.>5 
. 000070 
.  00O060 
.  0001J70 
. 000080 
.  000' 175 
.000100 
.000100 
.000120 
.000115 

.oooir)0 

.000190 
.  000260 
.0002.->0 
. 000440 

.  0imi5 

.000025 

.  000040 

.000015 

.  00007.) 

.000036 

.000115 

"Voooiso" 

.000040 
".000065" 

.000305 

.  000125 

.000505 

.000200 

.OOOKOO 
.  001210 

.0003.55 
.000300 

Fractured  2''  from  the  neck. 
Appearance,  granular  mottled. 

TENACITY  SPECIMENS. 

General  marks,  12  M  K29  T  Ri. 


No.  of 
teat. 

Sectional 
area. 

Tensile  siren j^tb. 

Spocifio 
gravity. 

Hardness. 

^Ulllrkr^       ^>i=^»'«^«^- 

Total. 

Per  aquare 
inch. 

4480 
4481 
44-2 
4183 

MT,I 
M  T4  0 
MT5M 
MT.O 

Inches. 
1. 129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 

Poundt. 
31, 540 
30,010 
28. 400 
32, 720 

1 
Poundt.    [ 
31,540            7.8389 
30.010            7.8327 
28,400            7.3:^0 
32,720            7.8350 

15.50 
14.08 
15.51 
14.08 

H.  Ex.  163 
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12-mCU    B.  L.  RIFLKD    MORTARS. 
No.  872. 


Marks,  12  M^R^,TR. 

Leugth,  12".  ' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Appli< 

)d  loadn. 

Per  square 
inon. 

Compres- 
sion per 

iDCb. 

Successive 

oomprt'H- 

Biou  per 

inch. 

rermanent 
set. 

SucceA»iro 

permaiit'ut 

set. 

Remarks. 

Total 

Paundi. 

1,000 

2.000 

8,000 

4,000 

5^000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29.000 

30,000 

31.  000 

82.000 

33,000 

34,000 

85,000 

36.000 

37,000 

38,000 

39,000 

40.000 

51.450 

Poundt. 

1,000 

2.000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.00«) 

14,(K)0 

15,000 

16,000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23.000 

24.000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

82,000 

33,000 

34,000 

85,000 

36,000 

37,000 

38.000 

39.000 

40.000 

51,450 

Inch, 
0. 

.00004 
.00009 
.00013 
.00018 
.00023 
.00028 
.00032 
.00037 
.00042 
.00048 
.00053 
.00058 
.00063 
.00069 
.00073 
.00079 
.00084 
.00091 
.00009 
.00106 
.00112 
.00120 
.00129 
.00139 
.00149 
.00160 
.00172 
.00189 
.00203 
.00232 
.00252 
. 00278 
.00312 
.00363 
.00403 
.00442 
.00483 
.00534 
.00500 

Inch. 
0. 

.00004 
.00005 
.00004 
.00005 
.00005 
.00005 
.00004 
.OOOOS 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00004 
.OOlKM 
.00005 
.00007 
.00008 
.00006 
.00007 
.00008 
.00009 
.00010 
.00010 
.00011 
.00012 
.00017 
.00014 
.00029 
.00020 
.00026 
.00034 
.00051 
.00040 
.00039 
.00041 
.00051 
.00056 

0. 

Inch, 
0. 

Initialload. 
Ultiroato  strfngth. 



0. 

::::::::::: 

.OtOOl 

.  oojoi 

:; 

.00003 

.00003 

.00012 

.00009 

.00025 

.00013 

"".'oooio' 

*  ".ooou" 

.00193 

.00124 

. 00303 

.00200 

Failed  by  triple  flexure. 


12-INCH   B.    L.    RIFLED   MOKTABS. 
No.  4157. 
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Marks,  12  M^BjTB, 

I/ength  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

SucoeMive 

Permanent 
set. 

Suocos«ive 

1 

Total. 

Per  sooace 

ilJCD. 

elonsation 
p«r  inch. 

poi-iuaueut '              Keniarks. 
«et.        I 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,0*4) 
6,000 
7,000 

aooo 

9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17.000 
18.000 
19,000 
20,000 
21.000 
92,000 
23,000 
24,000 
25.000 
26.700 

Pound*. 

1,000 

2,000 

3.000 

4.000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

li.000 

15.000 

IH.OOO 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24.000 

25.000 

26,700 

Inch. 
0. 

. 000050 
.000100 
.0)0150 
.000200 
.  000250 
.000305 
.0m)355 
.000410 
.000485 
.000545 
.000600 
.000670 
.000710 
.000815 
.000900 
.000990 
.001099 
.001200 
.001320 
.001465 
.001635 
.OOIrt-iO 
.  00'J055 
.002376 

Inch. 
0. 

.000050 

.oooo:^) 

.000050 
.  OUO,VO 
.00OU50 
.000055 
.000050 
.000055 
.000075 
,000060 
.000055 
.000070 
.000070 
.000075 
.000085 
.000090 
. 000100 
.000110 
.000120 
.000145 
.000170 
.000185 
.000235 
.000320 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

) 

0. 

1   

.000020           .000020 

. 000040     '       . 000020 

.  oo.ioo:* 

.0JOU.'.> 

.66ji65 
"*'.'6ooi6o' 

**.' 000260" 

.000040 
'*"o6o055" 

".'oooioo** 

Tenoile  strenjjtli. 

.000140 

.000180 

.  000740 
. 000»40 

.  60C'300 
.  000200 

Fractured  at  middle  of  stem. 
Appeanwce,  uniform  granular. 
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12-INCH   B.   L.   RIFLED   MOBTAES. 


No.  4158. 


Marks,  »2  «»»•,''»« 

U  ill 

Leugth  of  stem,  15".75. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  leugth,  10". 


Applied  loads. 

Sacccasivo 

Permaiiont 
»et. 

Sticcossivn 

poruiauent 

set. 

Remarks. 

Total. 

Per  sqaare 
iiioU. 

per  iuch. 

eloii;£atioa 
per  inch. 

Pounds. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,640 

Pounds. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,  0»0 

12,000 

13.000 

14,000 

15.000 

16,  000 

17,000 

18.000 

19, 000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

25,640 

Inch. 
0. 

.00005 
.00010 
.00015 
.00020 
.00026 
.00031 
.00036 
. 00041 
.000*8 
.  00054 
.00060 
.000C6 
.00073 

.oooai 

.  00()8U 
.  00008 
.00107 
.00117 
.00130 
.00142 
.00159 
.00179 
.00201 
.00239 

Inch. 
0. 

.00005 
.  00005 
.  00005 
.  0000 -> 
. 00006 
.  00005 
. 00005 
.  00005 
.  00007 
.00006 
.000(.6 
.  00006 
. 00007 
. 00008 
. 00008 
.  00001* 
.  00ot9 
.  00010 
.00013 
.  00012 
.00017 
.00020 
.00022 
.00038 

Inch. 
0. 

Inch. 
0. 

Inilialload. 
Tensile  strength. 

0. 

.  00002 

.00002 

.00006 

.00004 

.00007 

"'"*oo6ii" 

.0(H)01 
'".' 00004** 

.00018 

.00007 

. 00028 

*""'.'6oo4i" 
""".'60071"" 

.00099 

.OOJLO 

'"*.*oooib"' 
"".'00027'* 

.00028 

Fractured  6"  from  ueck. 
Appearauce,  uniform  granular. 

TENACITY  SPECIMENS. 

General  marks,  12  M  B29  T  Eg. 


No.  of 
test. 

4474 
4475 
4476 
4477 
4478 
4479 

Adflitlonal 
marlts. 

Sectional 
area. . 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

Diameter. 

Total. 

Per  sqaaro 
inch. 

BT,I 

BT4O 

BTaM 

BL.I 

BL,0 

BLgML 

Inches. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

So.  inch. 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 

Pounds. 
29,810 
32,  670 
30,650 
32,290 
32, 070 
32,  020 

Pounds. 
29,810 
32,670 
30,650 
32,290 
32,070 
32,0-0 

7.3319 

15.75 

7.3452 
7.3427 
7.3436 

15. 50 
16.73 
15.50 

12-INCH   B.   L.    RIFLED   MORTARS. 
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No.  870. 


Length,  12". 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'^ 


AppUfcdlcMida. 

Compres- 

sion  p«r 

inoh. 

Saooessive 
compres- 
sion per 
Inch. 

Permanent 
set. 

Successive 

penuaneut 

set. 

Remarks. 

ToUL 

Persqiutfe 

JPoundM. 
1,000 
3,000 
8,000 
4,000 
6,000 
6,000 
7,000 

aooo 

9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 

n,ooo 

20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
28.000 
27,000 
28.000 
39,000 
30,000 
31,000 
82,000 
33,000 
34,000 
36^000 
86.000 
37,000 
88,000 
30,000 
40,000 
63,060 

Pitundi. 
1,000 
3,000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14.000 
16,000 
16^000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27.000 
28.000 
29,000 
30,000 
81.000 
32.000 
83,000 
84,000 
85,000 
36,000 
37,000 
38.000 
39.000 
40.000 
63,060 

Inch, 

0. 

.00004 
.00008 
.00018 
.00018 
.00028 
.00020 
.00034 
.00040 
.00045 
.00050 
.00056 
.00062 
.00068 
.00073 
.00078 
.00083 
.00030 
.00097 
.00102 
.00110 
.00117 
.00124 
.0U30 
.00139 
.00150 
.00161 
.00171 
.00:81 
.00201 
.00221 
.00238 
.00260 
.00292 
.00326 
.00360 
.00395 
.00433 
.00480 
.00538 

Inch. 
0. 
.00004 

.00004 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00005 
.00007 
.00007 
.00005 
.00008 
.00007 
.00007 
.00006 
.00000 
.00011 
.00011 
.00010 
.00013 
.00017 
.00020 
.00017 
.00022 
.00032 
. 00031 

.ooo:m 

.  00(Kt3 
.000.18 
.00047 
.00053 

l7USh. 

0. 

Inch. 
0. 

Tensile  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00007 

.00005 

.00011 

.00001 

.C0024 

.00013 

.  000 J8 

.00034 

.00157 

.00099 

.00333 

.00176 

Failed  by  triple  flexure. 
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12-INCH    B.  h.  RIFLED   MOBTAUS. 


No.  871. 


Marks,  "^j^ST^^* 
Lengtb,  1(K'.  * 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  6''. 


Appli 

8d  loads. 

Per  snaare 
ioch. 

Compre«' 

sioii  per 

inch. 

Surceflsive 

Perm  n  lien  t 

8Cl. 

Saccesaire 

Remarks. 

Total. 

coTuprt^tt* 

Biuu  per 

inch. 

p«rmani>nt 
set. 

Pounds. 
•1,000 
2,000 
3,000 
4,000 
6,000 
6,  UOO 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.  OOO 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,  000 
29,000 
30,  UOO 
31.000 
32, 000 
33,000 
34,000 
35,000 
a6.u00 
87.000 
88,000 
89.000 
40,000 
62,500 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,  000 

16,000 

17,000 

18,000 

19,  000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30. 000 

31,000 

32,000 

33,000 

34,000 

85,000 

36,000 

87,000 

38,000 

39,000 

40,000 

62,500 

Inch. 

V, 

.00004 
.00010 
.00016 
. 00020 
.60024 
.00028 
.0OUJ4 
.00040 
.00044 
.000.M) 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.00088 
.(0094 
. 00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00158 
.00108 
.001H2 
. 00200 
.00226 
.00240 
.00264 
.00294 
.  OO.l'W 
.00372 
.00404 
.00;48 
.  OO-WO 
.00554 

Inch. 
0. 

.OOOOt 
.00006 
.00006 
.  00004 
.00004 
.00004 
.C0006 
.00006 
.00004 
.00006 
.00004 
.00006 
.  00004 
.  00006 
.00008 
.00004 
.00006 
.OOOOC 
.00006 
.00008 
. 00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00014 
.00018 
.00026 
.00014 
.00024 
.00030 
.00044 
.00034 
.  00032 
.00044 
.  00052 
.00054 

Inch. 
0. 

fnch. 
0. 

IiiUialload. 
niUmate  strength. 

0. 

.00004 

.00004 

.00004 

0. 

.00010 

.00006 

.00024 

.00014 

"*'.'00J62" 

.00038 

::::::::::::  :::::::: 

.00168 

.00106 

.00354 

.00186 

Failed  by  triple  flexure. 


12-INCH   B.  L.  RIFLED   MORTARS, 

Cast-Ibon  Body,  No.  30. 
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No.  4169. 


Marks,  *2V*,^«« 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


AppU«d  loads. 


TotaL 


Foundg. 

1,000 

2,000 

8,000 

4,000 

ft,  000 

6,000 

7,000 

8^000 

S,000 

10,060 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18»000 

19,000 

20,000 

21,000 

22,000 

23,006 

23,1180 


PeraqoBre 
iDon. 


Pimndt, 

1.000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

U,000 

15,000 

16.060 

17.000 

18,000 

10.000 

20.000 

21,000 

22.000 

23,000 

28,080 


£lon9:atlon 
per  Inch. 


Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000805 
.000355 
.000415 


.000540 
.000605 
.000675 
.000755 
.000835 
.000910 
.001010 
.001110 
.001220 
.001360 
.001510 
.001725 
.001065 


Siioce^iiiTO 
elongation 
per  inch. 


Ineh, 

.000050 
.OU0050 
.000050 
.000050 
.000050 
.000055 
.000050 
.00006  J 
.000065 
.000060 
.000065 
.000070 
.000080 
.000080 
.000075 
.000100 
.000100 
.000110 
.000140 
.000180 
.000185 
.000240 


Permanent 
set. 


Saoceaalve 

perroanent 

set. 


Ineh.  Inch, 


0. 

0. 

0. 



..   .'   . 

i 

.000035 

.000035 

.000060 

.000015 

.000090 

.000040 

.000135 

.000045 

.000210 

.000075 

.000310 

.000100 

.000340 

.000230 

Reraarka. 


Initial  load. 


Tensile  strcnj^th. 


Fractured  10".75  from  neck.    Appearance  granular ;  50  per  cent. 
of  fractured  surface  contains  dark  colored  spangles. 


TENACITY   SPECIMENS. 

General  marks,  12  M  Eso  T  Ri. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  Rtren/^th. 

SpeciQc 
gravity. 

Total. 

Per  square 
incli. 

Hardness. 

4484 
4485 
4486 
4487 

MT,I 
MT4O 
MTaM 
MT.O 

Inehet. 
1.129 
1.129 
1.129 
L129 

8q.  inch, 
1.00 
1.00 
1.00 
1.00 

Ptnindt. 
29,630 
29. 470 
30,200 
81,940 

Poundi. 
29,630 
29.470 
30.  260 
31,040 

7. 3156 
7.3183 
7.3250 
7.3246 

14.26 
14.12 
14.76 
14.40 

:-?r? 
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12-INCU   B.   L.    RIFLED   MORTARS. 


No.  873* 


Length,  12".  * 
Diameter,  l".129. 
Sectional  area,  1  square  incb. 
Ganged  length,  10''. 


Applied  iMds 

Compres- 

«1on  per 

inch. 

Snccessive 

compres- 

siuii  per 

inch. 

Periuancnt 
sot. 

Inch. 
0. 

Surce'slve 

Remarks. 

TotaL 

Per  sqoare 
inch. 

perioaoent 
set. 

Pounds. 
1.000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
•i7.000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
84.000 
35.000 
36,000 
37.000 
38,000 
39.000 
40.000 
50,780 

Poundt. 
1.000 
2,000 
8.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13.000 
14.000 
15.000 
16.000 
17.000 
18,000 
19.000 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
81.000 
32.000 
33,000 
34.000 
35,000 
86.000 
37.000 
38,000 
39.000 
40,000 
60.780 

Inch. 
0. 

.00004 
.00009 
.00014 
.00019 
.00024 
.00029 
.00034 
.00039 
.00045 
.00049 
.00056 
.00060 
.00066 
.00071 
.00077 
.00085 
.00090 
.00097 
.001u8 
.00110 
.00119 
.00126 
.00136 
.00145 
.00156 
.OOkiO 
.00178 
. 00195 
. 00215 
.  00240 
.00200 
.00288 
.00321 
.00355 
.003'j9 
.  Ot»4:,0 
.  00303 
.  005:)2 
.00621 

Inch, 
0. 

.00004 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00004 
.00007 
.00004 
.00006 
.00005 
.00006 
.00008 
.00005 
.00007 
.00006 
.00007 
.00009 
.  0(H)07 
.00010 
.00009 
.00011 
.00010 
.00012 
.00017 
.00020 
.  00025 

Inch. 
0. 

Initial  loaO. 

1 

0. 

; 

0. 



. ooooo 

. OOOOC 

..... 

.  OOOlO            .  00'104 

1    .    ..     . 

i 

.00028            .00018 

.01009             .00041 

. 00020 
.00028 

::::;;:::;::::::::::::: 

.  000:i3 
.00034. 
.00044 
. 00051 
.  00053 
.00049 
.00069 

'  .00:83 

■'"".'ooiii" 

.00417 

. C0234 

Ultiiuntc  stronf^th. 

Failed  by  triple  flexare* 


12-INCH   B.   L.   RIFLED   MORTARS. 
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No.  4167. 


Length  of  stem,  23'^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20'^ 


.  Api»Ued  loads. 


ToUO. 


PeraaiULre 
inon. 


Blonntioa 


perinoh. 


SacoMsire 
elongation 
per  inch. 


! 

Permanent, 
set. 


Siicc««*«lvo 

periiiiinunt 

set. 


Komarks. 


Pounds. 

1.000 

2,000 

3.000 

4.00<) 

5,000 

0,000 

7,000 

8.000 

9,000 

10,000 

11,000 

UOOO 

13,000 

14.000 

15,(i00 

ie,ooo 

17,000 
18.000 
10,000 
20.000 
21.000 
22,000 
23,000 
34,000 
25,000 
29,270' 


Pvundi. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7.000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24.000 
25^000 
28^270 


Inek. 
0. 

.000050 
.000105 
.000155 
.000210 
.000270 
.000830 
.000390 
.000450 
.000510 
.000585 
.000650 
.000735 
.000800 
.000800 
.000975 
.001065 
.001190 

.ooiaio 

.001455 
.001630 

.ooia')5 

.002086 
.002350 
.002776 


Inch. 

a 

.000050 
.0000^ 
.000050 
.000055 
.000060 
.000060 
.000060 
.000060 
.000060 
.000075 
.000065 
.000086 
.000065 
.00U09O 
.000085 
.000090 
.000125 
.000120 
.000145 
.000176 
.000205 
.000250 
.000266 
.000425 


Jneh. 


Inch. 


IniUal  load. 


.000010  I   .000010 

.'oooooo'V*'.' 600020' 


.000090 


.000140 
.'600265' 


. 000340 

.'666&66' 


.000916 
. 001235 


.000030 

.'ooooso' 


.000065 
.'666135* 


.000220 


.000355 
,000320 


TensHe  strengtb. 


Fractured  SJ'^  from  neck. 
AppearancCi  unitbrm  granular. 
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12-INCH   B.   L.    RIFLED   MOBTABS» 
No.  4168. 


Marks,  ^2  ^b'^,?^'^ 
Length  of  stem  15'^75. 
Diameter,  r'.L29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

V]  An  oraHnn 

Sncceaaive 
elonfcfttion 
per  inch. 

Pornnnent 
set. 

Succeaaive 
pomiaoent 

SCL 
hiCh. 

0. 

Remarks. 

Total. 

Per  sqaare 
inch. 

per  inch. 

Ptmndt. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8.0U0 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
90,000 
21,000 
22,000 
23,000 
24,000 
25,000 
2',  710 

Pounds. 
1,000 
2,000 
3.006 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
27,710 

Jneh. 

0. 

.00006 
.00011 
.00016 
.00021 
.  00028 
.00035 
.00040 
.00045 
.00050 
.00056 
.00064 
.00070 
.00079 
.00088 
.00098 
.00108 
.00120 
.00132 
.00147 
.00164 
.00182 
.00208 
.00240 
.00280 

inch, 

0. 

.00006 
.00005 
.00005 
.00005 
.00007 
.00007 
.00005 
.00005 
.00005 
.00006 
.00008 
.00006 
.00009 
.00009 
.00010 
.00010 
.000)2 
.00012 
.00016 
.00017 
.00018 
.00026 
.00032 
.00040 

hieh. 
0. 

Initha  load. 
Tensile  atrength. 

0. 

.00005 

.00005 

.00007 

.00002 

.00009 

.00002 

.00014 

.00005 

.00022 
■'".'00037*' 

.00008 

""."ooois" 

.00057 

.00020 

.00098 
.00127 

.00041 
.00029 

Fractured  2"  from  nock. 

Appearance,  granular,  with  dark-colored  spangles. 

TENACITY  SPECIMENS. 

General  marks,  12  M  Km  T  R2. 


Xo.of 
teat 

Ad.litioTial 
luorka. 

BTsI 

BT4O 

BT»M 

BL«I 

BL7O 

BUM 

Diameter. 

Sectional 
area. 

Tensile  atrength. 

Specific 
gravity. 

Hardoeaa. 

Total. 

Per  sqnare 
inch. 

44R8 
4489 
4490 
4491 
4492 
4493 

Inehei. 
1.129 
1. 129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Poundt. 
29, 610 
34,310 
30.300 
29,820 
32.240 
32,980 

Pounds. 
29, 610 
84,310 
30,300 
29,820 
82,240 
32,960 

7.8350 

ISlIS 

7.3297 
7.3277 
7. 3212 

14.90 
1.5.28 
14.26 

12-INCH   B.    L.    RIFLED   MORTARS. 
No.  874. 


347 


12MB«TB, 


Marks,       3  > 

Length,  12''. ' 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  10". 


Compre*- 

XT 

SaoceMive 
oomprea- 
slon  per 

Pormanent 
aet 

SacceaaiYe 

permaoent 

aet. 

RemarVa. 

Total 

Per  aqaare 

PowndM, 

1,000 

2,000 

8,000 

4,000 

5,000 

6^000 

7,000 

8^000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

K*,000 

19,000 

20.000 

21.000 

22,000 

88,000 

84,000 

25.000 

26^000 

27,000 

28^000 

38.000 

30,000 

81,000 

32,000 

83,000 

84,000 

86,000 

36.000 

37.000 

38,000 

89,000 

40.000 

62,700 

Powida. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19.000 

80.000 

21.000 

22,000 

23,000 

24,000 

26,000 

20^000 

27,000 

28,000 

29.000 

30.000 

31,000 

33,000 

33,000 

HOOO 

35,000 

36,000 

87.000 

88.000 

39.000 

40.000 

52.700 

Tneh. 
0. 

.00008 
.00009 
.0UO18 
.00019 
.00025 
.00090 
.60037 
.00042 
.00047 
.00052 
.00058 
.00063 

! 00076 
.00081 
.00088 
•  00094 
.00101 
.00108 
.00115 
.00122 
.00129 
.00138 
.00149 
.00158 
.00168 
.00181 
.00194 
.00216 
.00233 
.00251 
.00274 
.00300 
.00345 
.00373 
.00402 
.0  448 
.00501 
.0057U 

Jneh. 

0. 

.00003 
.00006 
'.00004 
.00006 
. 00006 
.000tf6 
.00007 
.00005 
.00005 
00005 
100006 
.00005 
00006 
".00007 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00007 
.00007 
.00009 
.00011 
.00009 
.00010 
.00013 
.00013 
.00022 
.00017 
.00018 
.00023 
.00026 
.00045 
.00028 
.00029 
.QC046 
.00053 
.00069 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
UlUmatoatrengtb. 

.00001 

.00001 

.00002 

.00001 



.00007 

.00005 

.00012 

.00005 



i 

.00028 

.00016 

.00065 

.00037 

.00168 

.00103 

.003(i8 

.00194 

Failed  by  triple  fleznre. 
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12-lNCH   B.  L.  RIFLED   MOETAKS. 


ISo.  875. 


Marks,  12  M^E.TE. 

Length,  10''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applh 
Total. 

Bd  loads. 

Per  Bqnare 
inoh. 

Compress- 
ion per 

Sacoessive 
compress- 
ion per 
loch. 

Permanent 
set 

Successive 
set. 

Bemarks. 

Pounds. 
1,000 
2.000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,100 
13,000 
14,000 
15. 000 
16,000 
17,000 
18,000 
19.000 
2C.000 
21,000 
22.000 
23.000 
24,000 
25, 000 
26.000 
27.000 
2a  000 
29,  COO 
30.000 
81,000 
32,000 
83.000 
34,000 
35,000 
36.000 
37,000 
38.000 
30,000 
40,000 
61,050 

Poundi. 
1,000 
2.000 
8,006 
4.000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.010 
\.i,  000 

14,  OuO 

15,  (»00 
10. 000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23.01)0 
24,000 

25.  OUO 

26,  000 
27.000 
28.000 
29,000 
80.000 
81,000 
32.000 
33,000 
34.000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
61,060 

Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00006 
.00102 
.00110 
.00116 
.00126 
.  00132 
.00140 
.00150 
.00160 
.00172 
.00186 

.00230 
.00248 
. 00270 
.00302 
.00330 
.003HO 
.00414 
.004^^8 
.00504 
.00552 

Inch. 
0. 

.00004 
.000x6 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
. 00006 
.OOlMM 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.000  6 
.00008 
.00010 
.0(1010 
.00012 
.00014 
.00016 
.00028 
.00018 
. 00022 
.00032 
.00028 
.00050 
.00034 
.00044 
.00046 
.00048 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

• 1 

.01002 

.00002 

1 

.0C002 

0. 

1 

.00010 

.00008 

:;::::;::::::::::;::::;: 

1 

1 

.00012 

.00002 

.00026 

.00014 

.10060 

.00034 

.00162 

.00102 

1 

.00350 

.00188 

Ultlmste  stren^tb. 

Failed  hy  triple  flexure. 


12-IKCH   B.   L.    RIFLED    MOKTAKS. 

Oast-Ieon  Body,  No.  3U 

:No.  4203. 
Marks,  i^^jJ^^^b, 
Length  of  stem,  23'^ 
Diameter,  1/M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20"'. 
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Applied  loads. 


Total. 


JHoundg. 

1,000 

2.000 

3.000 

4.000 

^U00 

6,000 

7,000 

8,000 

0.000 

10,000 

11.  WO 

12.000 

13.000 

14.U00 

15,000 

10,000 

17,000 

l&OOO 

19.000 

20,000 

2!,  UOO 

22,000 

23,000 

24.0110 

2.\000 

28^090 


Per  nqnare 
incD. 


Poundg. 

1.000 

2,000 

3.WK) 

4.000 

5,000 

fi.OOO 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

2-J,  (KM) 

23.000 

24.000 

25.000 

28^990 


Elongation 
per  inch. 


Inch. 
0. 

.000055 
.000105 
.000160 
.000210 
.  0U0260 
.  000320 

.  00  ia7o 

.0004(0 
.00U4f«) 
.000545 
.00OtS15 
.0  0675 
. 000745 
.  00()815 
.000:100 
.  Ot»09H5 
.001U85 
.001100 
.001300 
. 001460 
.OOlblO 
.  O0l>>25 
.  00-^0  iS 
.002410 


Sncconsiv. 
(;lon:r:ttioii 
por  iiieli 


Inch. 
0. 

.000055 
.  000050 
.  0UOO55 
.0OUO50 
.000050 
.000060 
.000050 
.00(K)60 
.00UO5O 
.000065 
.000070 
.000000 
. OC0070 
. OOOU70 
. 000085 
.0MHi85 
.000100 
.0OU1U5 
.OOiillO 
.000150 
.OOOIUO 
.00i2i5 

.  out<2  :o 
.000355 


Permanent 

Sbt. 


Inch. 


. 000765 
.001020 


Snccewive 
permanent 


Inch. 


0. 

0. 

.ooooio" 

"fooooib" 

.000035 

".'ooooio" 

.000025 
"  .000015" 

.000080 

.000030 

.000125 

.000045 

.000180 

.000055 

.000280 

.000100 

.000450 

. 000170 

.  000315 
. 00U_j5 


Hemarks. 


Initial  loatL 


Teosilo  strength. 


Fractured  V  from  neck. 
Appearance,  granular,  dark  mottled. 


TENACITY  SPECIMENS. 

General  marks,  12  M  K31  T  Rj. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tenailc  Btrcngth. 

Speciflo 
gravity. 

Hardness. 

ToUl. 

Per  Bonare 
incn. 

4494 
4405 
4496 
4497 

MT.I- 
MT4O 
UT5  M 
HT.  0 

Inches. 
1.129 
L129 
L129 
1.129 

Sq.  inches. 
1.00 
1.00 
1.00 
LOO 

Pounds. 
31.070 
30.250 
29,870 
33,450 

Pounds. 
31, 070 
30.250 
20. 870 
83,450 

7.3386 
7.3281 
7.8326 
7.3368 

14.83 
14.69 
15.28 
14.12 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  876. 


Marks,  ^2  W^' 

Leugth,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Apiilinl  londrf. 

Comprei- 
niou  per 

BJoD  per 

SurccBflivp 

RfltoBrks. 

'    Tatftl. 

Pit  Muaria 

permanent 

Ml. 

Foundf. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16  000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,  OIK) 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
51,720 

P<»tndi. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
31.000 
82,000 
83.000 
34,000 
35.600 
36,000 
37,000 
38,000 
39,000 
40.000 
51.720 

Inch, 
0. 
.00004 
.00009 
.00013 
.00018 
.00022 
.00027 
.00032 
.00038 
.00042 
.00048 
.00053 
.00058 
.000r»3 
.00068 
.00078 
.00080 
.00«>88 
.00094 
.00009 
.00105 
.00122 
.00119 
.00127 
.00138 
.00148 
.00158 
.00169 
.00182 
.00199 
.00218 
.00242 

.oo:60 

.00300 
.00340 
.00380 
.00413 
.00453 
.00500 
.00582 

Inch, 
0. 

.00004 
.00005 
.00004 
.00005 
.00004 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00007 
.00008 
.  OIIU06 
. 00005 
.00006 
.00007 
.00U07 
.00008 
.00011 
.00010 
.OOO'O 

.00011 

.00013 
.00017 
.00019 
. 000?4 
.00018 
.00040 
.00040 
.00040 
.00038 
.00040 
.00047 
.00082 

Inch, 
0. 

Inch. 
0. 

InlUalloMi. 
Ultimate  strength. 

0. 

"Vooooi* 

**".'o66oi" 

.00004 

.00003 

.00010 

.00006 

.o6o2i  1      .tooii 

.00058 

.00037 

.00170 

.00112 

.00378 

.00208 

Failed  by  triple  flexure. 


12-IlSCH    B.    L.    RIFLED    MORTARS. 
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No.  4294. 


Length  of  stem,  23''. 
Diameter,  1".121). 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  2(K'. 


Applied  loiKl<. 

Eloncation 
per  inch. 

SucoeMlve 
eluoKMtlon 
p«r1j>cb. 

Permanent 
set. 

SncoesniTo 

pernianeDt 

set. 

RemarkB. 

Total. 

Persqnare 
inch. 

Poundt. 

1,000 

2.0U0 

3,000 

4,000 

fi.060 

6.006 

7.000 

8,600 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22.000 

23,000 

24.000 

25.000 

82,070 

Poundt. 
1.000 
2,006 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11.600 
12.000 
13,000 
14.000 
15.000 
16.000 
17,006 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
82,070 

Inch. 
6. 

.000055 
.000106 
.000156 
.000210 
.000270 
.000680 
.000885 
.000440 
.000405 
.000555 
!  000610 
.000680 
.000760 
.000810 
.000800 
.000065 
.101055 
.001155 
.001255 
.001376 
. 001495 
.001656 
.001885 
.  002005 

Inch. 
0. 

.000065 
.O0UO50 
.000050 
.000056 
.000060 
.000060 
.000056 
.000055 
.000055 
.000060 
.000065 
.000070 
.000070 
.000060 
.000080 
.000076 
.000090 
.000100 
.OOOtOO 
.000120 
.000120 
.000160 
.000210 
.000280 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tenstle  strength. 

".ojoois" 

".'ooooii'" 

. 00U040 

"Vooooeo" 

.000025 

'''.mm' 

.000090 

.000036 

.000115 

.000025 

.000165 

.000050 

.000250 

.000085 

.0003C5 

.  000115 

.000580 
.  000740 

.000215 
.000160 

Fractured  1".5  from  neck. 
Appearance,  uniform  granular. 
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12-INCII    B.  L.  RIFLED   MOBTiJUL 


No.  4295. 


Length  of  stem,  15".75. 
Diameter,  IM  29. 
Sectioual  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 


ElonjEation 
TotaL      ^^^  Rqnare     per  inch. 


PoundM. 

1,000 

2.000 

8.000 

4,000 

ft,  000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12.000 

13.U00 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,0()0 

23,0U0 

24,000 

25,000 

82,210 


Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9. 000 

10, 000 

11,000 

12,000 

13,000 

14,000 

16.000 

16.  000 

17.  000 
18,000 
19.000 
20.000 
21,000 
22,000 
23  000 
24,000 
25,U00 
32,210 


Inch. 
0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00031 
.00037 
.00042 
.00047 
.00052 
.00058 
.00065 
.00071 
.00078 
.000}<5 
.00092 
.00100 
.OHIO 
.00122 
.00133 
.00148 
.  00162 
.00180 
.00210 


Saooessive 
eloDgation 
per  inch. 


Inch. 
0. 

.00006 
.  OOOO.") 
.000U5 
.00005 
.0000& 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.  01I0U8 
.00010 
.00012 
.00011 
.00015 
.00014 
.00018 
.00030 


PermaDeut 

set 


.00057 
.  00076 


Saooeimiye 

permanent 

set. 


Inch. 
0. 

Inch. 
0. 



0. 

.00002 

.00002 

.00005 

.00003 

.00007 

.00002 

.00010 

.00003 

.oo«n4 

.00004 

.00022 

.00008 

.00036 

.00014 

.00021 
.00019 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".75  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 

General  marks,  12  M  R31  T  Rg. 


No.  of 
tost. 

Additional 
marks. 

D*ametor. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardnees. 

Total. 

Per  Ronnro 
iDoh. 

4498 
4499 
45C0 
4501 
4502 
4503 

BT,I 

BT4O 

BTbM 

BL.I 

BL,0 

BL.M 

Inches. 
L129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
,          1.00 
1.00 
1.00 
LOO 

Pounds. 
82,630 
84.990 
85, 620 
85,840 
84.270 
37,810 

Pounds. 
82, 530 
34.990 
85.620 
35,840 
34,270 
87,810 

7.8852 

14.47 

7.8486 
7.8890 
7.8475 

14.90 
16.20 
16.31 

12  INCH    B    L.  RIFLED    MORTARS. 
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No.  880. 


Marks,  12  M^K,.TR. 

Length,  12".  ' 
Diameter,  J'M29. 
Sectional  area,  1  square  incb. 
Ganged  length,  10". 


Applied 


TotaL 


1,000 

2,000 

3.000 

4,000 

S,000 

6,000 

7.000 

8.000 

9,000 

10.000 

11.000 

12.000 

13,000 

li.000 

15,000 

1A.O00 

17,000 

18.U00 

19.000 

20,000 

21,000 

2-i.  (.00 

23,000 

24,000 

25,000 

2e,ooo 

27,000 
28,000 
29.000 
90,000 
31,000 
32,000 
33,000 
34,000 
35,000 
88,000 
87,000 
38,000 
89,000 
40,000 
5^900 


Per  aqnare 


aanai 
nco. 


incl 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6.  COO 
0,000 
7,000 
8. 000 
9,0t}U 
10,000 

i:,ooo 

12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18, 00  J 
19,000 
20,000 
21,000 
22,  Olio 
23,1)00 
24,000 
25.000 
26,000 
27,000 
28.000 
29.000 
30,000 
31, 000 
32,000 
33,000 
84,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40,000 
52,900 


Comprea- 

sion  per 

incD. 


Inch. 

0. 

.00005 
.OOOLO 
.00U15 
.00020 
.00024 
.00020 
.  00034 
.00039 
.OOOU 
.00050 
.00056 
.00061 
.00067 
.00071 
.00078 
.00086 
.00001 
.00096 
.00102 
.00109 
.00116 
.00122 
.00129 
.00136 
.00147 
.00159 
.00170 
.00181 
.00195 
.00212 
.00233 
. 00258 
.00278 
.00302 
.00348 
.00378 
.00410 
.00455 
.00505 


Successive ' 
com  p  res-     Perrnnncnt 
aion  per  act. 

inch. 


Inch. 
0. 

.0OOO.T 
.  00005 
.00005 

.  oooor> 

.  OOOfU 
.  000(15 
.00005 
.00005 
.00005 
.00006 
.00006 
.0<K)05 
.00006 
.  00004 
.00007 
.00008 
.00005 
.00006 
.  0(M)06 
. 00007 
.00007 
. 0U0O6 
. 00007 
.00007 
.00011 
.00012 
.00011 
.  00011 
.00014 
.00017 
.00021 
.00023 
.00022 
. 00024 
.00046 
.  00030 
.00032 
. 00045 
.00050 


Inch. 
0. 


.00001 


.00006 


SacceBsive 

permaneut 

seu 


Inch. 
0. 


.00001 


.00005 


.00005 


. 00022 


.00011 


.00054 


.00136 


.00032 


.00082 


.00308 


.00172 


Remarks. 


Initial 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  165 ^23 
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No.  881. 


Marks,  >2^iffiJK« 
Length,  10".  '* 
Diameter,  l'M29. 
Sectional  area,  1  square  iucb. 
Gauged  leugth,  6". 


Applied  loads. 

Com  pros* 

sioii  per 

inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToteL 

Per  sqaare 
iDcn. 

Poundt. 

1.000 

2,000 

3.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22. 000 

23,  000 

24,000 

25,000 

26.000 

27.000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35. 000 

86.000 

87,030 

38.000 

89.000 

40,000 

62,270 

Pound: 

1,000 

2.000 

3,000 

4,000 

5.000 

6.000 

7,000 

8;  000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16. 000 

17,000 

18,000 

19.000 

20.000 

•21.000 

2-2,000 

23,000 

24,000 

25.000 

26,000 

27, 000 

28.000 

29,000 

80.000 

31,000 

82,000 

88,000 

84,000 

85.000 

36.  (KK) 

87,000 

88,000 

39,000 

40.000 

62,270 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00046 
. 00052 
.00058 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
. OOOHR 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00192 
. 00210 
.00230 
.00250 
. 00284 
.  00320 
.00356 
.00384 
.00434 
.00486 
.00542 

Inch, 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
. 00006 
.00006 
.00008 
.00008 
.  00010 
.00010 
.00010 
.00012 
.00018 
.00018 
.00020 
.00020 
.OOiHl 
.00036 
.  000.38 
.00028 
.00050 
.00052 
.00056 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimato  strengtli. 

0. 

0. 

■*"•" 

.00004 

.00004 

.00006 

.  00002 

.00020 

.00014 

.00050 

.00030 

■  ■.00162" 

■".'06102' 

.00344 

.  00192 

Failed  by  triple  flexure. 
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Condemned  body. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Do. 
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12-IHGH  B.  L.  HOBTAB,  HO.  1. 

Trunnion  Hoop. 

No.  3917. 


a67 


Mark8/2MK.^TH 

Diameter,  "'!564. 

Hectioiial  area,  .25  Bquare  inch. 

Oaaged  length,  4". 


BlpnKAtioD 
p«r  inch. 

SoccessiTe 

Perroanent 
set. 

Inch. 
0. 
0. 

SncceMiTO 

pemjftQoQt 

set. 

Kcmarks. 

ToUl. 

Per  8<ui*re 

Poundt. 

250 

1,250 

2,600 

6,000 

7.500 

10,000 

11.250 

12.000 

12,250 

12.600 

12,750 

18,000 

18.250 

13,600 

13.750 

14.250 

14.750 

16.960 

16.750 

16,260 

25,860 

1.000 
6.000 
10.000 
20,000 
80,000 
40.000 
46.000 
48.000 
49,000 
60.000 
61,000 
S2.00U 
53.060 
54.000. 
5.\000 
57.000 
69.000 
61.000 
63.000 
66,000 
101.440 

Inch, 
if. 

.000175 
.000450 
.0(H)800 
.001175 
.001500 
.001675 
.001750 
.001800 
.001876 
.001926 
.001975 
.002075 
.002250 
.0O?40O 
.002800 
.004000 
.005500 
.006750 
.007750 

Ineh.^ 
0. 

.000175 
.000275 

.  oooav) 

.000:175 
.000325 
.000175 
.000075 
.000050 
.000075 
.000050 
.000050 
.000100 
.000175 
.000150 
.000100 
.001200 

.001:^00 

.001250 
.001000 

Inch, 
0. 

Initial  load. 

1 

1 

".'ooo'fio'* 

.000U75 



.  <  •6<io:>o 

.  00002,3 

■"*'••"*•" 

£U8tio  limit 
Tensile  Btronj;th. 

General  nnnv.nanj. 

Tensile strenjcth  per  square  Inch  of  orii;tnaI  Hm-tioii  ponnds..  101,440 

Slaetio  limit  per  sqoare  inch  of  original  section do...    62,000 

Elongation  per  inch  aftermptore inch..      .1700 

JElonzation  per  inch  under  strain  at  elastic  limit do...  .001976 

Sedootionin  diameter  at  point  of  mptare do...        .114 

Hedaotion  in  area  after  mptare,  per  ueotiim  of  original  section 36.4 

Position  of  mptare 2f'.  from  neck 

Charaoterof  broken  surface grsnular,  silky  center 

lElongationofincliseoUona "ao,".81\Mfi^M2 
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12-INCH   B.  L.  RIFLED   MORTARS. 

12-IHGH  B.  L.  HOBTAB,  HO.  2. 

Trunnion  Hoop. 

No.  3814. 


Diameter,  "!564. 

Sectioual  area,  ,25  Bquare  inch. 

Gauged  length,  4'^ 


Appli 
Total. 

ed  loads. 

Per  square 
incn. 

Elon^tion 
per  inch. 

SnccoiiHive 
eloDf^ation 
per  inch. 

PormRnent 

BOL 

Sacceasive 
permanent 

BOt. 

Keinarks. 

Pounds. 
250 
1,250 
2,600 
6,000 
7,600 
10,000 
11,250 
12.000 
12,260 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14, 000 
14.5U0 
16,000 
15,500 
16.000 
]6.fi00 
25,360 

Poimdt. 
1,000 
6.000 
10.000 
20.000 
80.000 
40.0««0 
45,000 
48.000 
40,000 
50,000 
61,000 
62,000 
63,000 
64,000 
56,000 
66,000 
58,000 
60.  000 
62, 000 
64,000 
66,000 
101,440 

Ineh. 
0. 

.000176 
.000300 
.000550 
.000925 
.001300 
.OOU.M) 
.001650 
. 001575 
.0016.-0 
.001700 
.  001760  . 
.001800 
.001950 
. 002175 
.002500 
.003550 
.005000 
.006750 
.008250 
.009875 

Inch, 

a 

.000175 
.000126 
.000260 
.000375 
.000;{75 
.000150 
.000100 
.000025 
,  0OCU76 
.0U0O50 
.000050 
. 000050 
. 000150 
.000225 
. 000326 
.  001050 
.001450 
.001750 
.OOIJOO 
.001625 

Inch. 
0.  0 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 



1 

1 

i 

Tensile  Btr»>njs;th. 

: i 

Geneial  summary. 

Tensile  strength  per  sqnare  inch  oforieinni  section pounds..  101,440 

Elastic  lim it  )ier  square  inch  of  orit;iual  sect  ion do. . .    63, 000 

Elon;;ation  per  inch  after  rnptare inch..    0.1826 

Elon^Htion  per  inch  under  strain  at  elastic  limit do  ..  .001800 

R<>dnction  in  diameter  at  point  of  riiptnro do...       .114 

lUduction  in  area aherrnpture,  per  centum  of  original  section 36.4 

position  of  rupture 1"  from  neck 

Character  of  l>roken  surface sillcy  center,  granular  at  circnmfereno« 

BloDKaUon  of  inch  sections ".09,".11,'M7,".»» 


12-INCH    B.  L.  KIFLED   MORTARS. 

Hoop  A7. 
No.  3028. 
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Marks,  ^^^^^' 

Diameter,  ''.564. 

Sectiooal  area,  .25  sqaare  inch. 

Gaaged  length,  4f'. 


Applied  loAds. 

Elongation 
per  Ittoh. 

Suoceuive 
elongation 
per  inch. 

Permanent 
aet 

pemutnent 
set. 

Bemarka. 

Total. 

Persaiuire 

Powndt. 
260 
1,250 
2,500 
5,000 
7,500 
10,000 
11.250 
12,500 
12,750 
13.000 
13,250 
13,600 
14,000 
14,500 
16,000 
15.400 
15.800 
20^810 

Pounds. 
1,000 
5,000 

10, 000 

2U,U00 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
56,000 
58.000 
60.000 
02.000 
64.000 
105.240 

Inch. 
0. 

.000125 
.000300 
.OOU60O 
.001025 
.001375 
.001550 
.001775 
.00L825 
.002100 
.002250 
.002400 
.002575 
.  003175 
.004125 
.005750 
.007000 

Inch. 
0. 

.000125 
.000175 
.000350 
.000375 
.000360 
.000175 
.000225 
.000050 
.000275 
.000150 
.000160 
.000176 
.000600 
.000060 
.001625 
.001250 

Inch. 
0. 
0. 

Inch 
0. 

IniUalload. 
ElaatioUmit 

Tenaile  strength. 

.000025 
.000050 

.000025 
.000025 

General  $ummary. 

Tensile  strengtli  per  square  inch  of  original  section ponnds..  109,340 

ISIafitic  limit  pt-Tsoiiare  inch  of  original  section do...   51,000 

Elongation  per  inoii  after  mptnre inch..   0.1275 

JBlongationperinohonder  strain  at  elastio  limit do...  .001825 

Sednction  in  diameter  at  point  of  mptnre 064 

Bednotfon  in  area  alter  rapture^  per  oentnm  of  original  section 21.4 

Position  of  mptnve 2".25  fh>m  neck 

Cbaraoter  of  broken  snrflwe granalar;  dull  spot  at  clroaroferenoe 

BloBgationofittohseotlona ".18,  ".16*,  ".16*,  Ml 

H.  Ex,  166 ^24 


p 
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12-INCH   B.  L    RIFLED   MOBTAK8. 


No.  3929. 
Marks,"  M^  A, 

Diameter,  ".664. 

Sectional  area,  .26  sqoare  inch. 

Gauged  length,  4". 


Applied  loads. 

ElODfcatiou 
per  inch. 

Snccessive 

Permanent 
■et. 

SnocesslTe 

permanent 

set. 

Bemarka. 

Total. 

Per  aqaare 
inch. 

eloDjration 
per  inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,  250 
12,500 

12,750 
13,000 
13.250 
13,750 
14,250 
14,750 
15,250 
15.750 
25.640 

Poundi. 
1,000 
5,000 
10. 000 
20,000 
30,000 
40, 000 
45,000 
50,000 

51,000 
62,000 
63,000 
55,000 
57,000 
59,000 
61.000 
63,000 
102,660 

Inch. 
0. 

.00C12S 
.  000360 
.000726 
.001200 
.001475 
.001700 
. 001975 

.002060 
.0U2175 
. 002300 
.002625 
.003300 
.004376 
.005900 
.007500 

Inch. 
0. 

.000125 
.000225 
. 000375 
.000475 
.000275 
.000225 
.000275 

.000075 
.000125 
.000125 
.000326 
.000675 
.001075 
.001525 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  (approxi- 
mate). 

.000125 
.000250 

.000125 
.000126 

' 

*•""" 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oriirinal  section pounds..  103,500 

Klasticlimit  per  square  inch  of  oriKinal  section do...     50,000 

Klongation  per  inch  alter  mpturo inch..     0.1475 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001075 

Koductionin  diameter  at  point  of  rupture do...        .084 

Reduction  in  area  after  rapture,  per  centum  of  original  section jy,        27.0 

Position  of  ruptnre 1".79  fiom  nook 

Character  of  broken  snrfsce grauular,80  percent.;  doll  silky,  20  per  cent. 

Elongation  of  inch  sections ".ll/'.a**,  ".U*  ".11 


12-INCH  B.   L.   RIFLE  MORTARS. 
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No.  3930. 

Diameter,  '^564. 
Sectionalarea,  .25  square  inch. 
Gauged  length,  4'^ 


Applied  loads. 

lis?sr 

SaooMftiTe 

Permanent 
set 

Saooesshre 

permanent 

set. 

Remarks. 

Total. 

PersqiUNrfr 

JPdtmdt. 

250 

1.260 

2,500 

6.00U 

7,600 

10.000 

11,250 

12,500 
12,760 
13,000 
18,260 
13.760 
14,250 
14,750 
16.250 
15^780 
2t,470 

1,000 
6,000 
10,000 
20.000 
30.000 
40.000 
45,000 

60,000 
51.000 
52,000 
63,000 
65.000 
67.000 
60.000 
61,000 
68;000 
97.880 

Ineh, 
0. 

.000160 
.000800 
.000026 
.00095a 
.001300 
.001560 

.002276 
.002676 
.009925 
.003226 
.001500 
.006875 
.008126 
.009500 
.011876 

Inch, 
a 

.000150 
.000160 
.000325 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

EUstio  limit  below 
50,000  lbs.  per  sq.  inch. 

Tensile  stren^. 

.000360 
.000260 

.000725 
.000400 
.000250 
.000300 
.001275 
.001875 
.001760 
.001375 
.001875 

.000025 
.000550 

.000025 
.000625 

1 

Oeneral  aummary, 

I  per  square  inob  of  oiiginal'seotion poonda..    07,880 

Agationp^ Inch  after  mptare inch..    0.1575 

RadnetSon  la  dlasMter  at  point  of  rapture do...       .114 

Badvction in  area  after  rapture,  per  centum  of  ori^^inal  section 86.4 

PorittADofniptare 2^' from  neck 

Character  of  bsoken  surfiMie dull,  slUcy,  85  per  cent  {  grannlar,15  percent. 

lofinehaeetlons «.U,  ".30*,  ».ia,  ".09 


■V<51 
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12-IKCH    B.    L.    RIFLED   MORTARa 

Hoop  B,. 


ISo.  3924. 

Marks,  "¥,%^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4''. 


Applied  l<MkU. 


ToUL     '"taT*" 


Founds. 

250 

1,250 

2,500 

5.000 

7.500 

10.000 

11,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,  7M 

14,000 

14,250 
14,500 
14, 750 
15,250 
1.',  750 
16,350 
16,750 
17,250 
26,320 


Potmds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,  0(K) 
45,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56,000 

57,000 
58,000 
50,000 
61,000 
03,000 
65,000 
67,000 
69.000 
105,280 


Eloneation 
per  iDch. 


Inch. 
}. 

.000150 
.000400 
.000675 
.COIOOO 
.001350 
.0015M 
.001750 
.001800 
.001825 
.001900 
.001050 
.001975 
.002025 

. 002150 
.002250 
.002350 
.002675 
.003460 
.004025 
.006700 
.008625 


Snocesflive 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000260 
.000275 
.000326 
.000850 
.000200 
.000200 
.000050 
.000025 
.000075 
.000050 
.000025 
.000050 

.  000125 
.000100 
.000100 
.000326 
. 000775 
.001475 
.001775 
. 001925 


Permanent 
set 


Inch. 


.000050 
.  000050 


SnoceselTe 

permanent 

eet. 


Inch. 


.000050 


Remarks. 


Initial 


EUwtio  limit  (not  well 
defined). 


TotiMle  strength. 


General  summary, 

Teneile  strengith  per  iqaare  inch  of  original  section ponnds..  105,280 

Elasticlimitpersanare  inch  of  original  section  (not  well  defined) do...    56,000 

Klongation  pec  men  after  raptnro , inch..    0.1660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002025 

Bediiction  in  diameter  at  point  of  rapture do...       .084 

Beductioninareaafterruptare,  per  centum  of  original  section 27.8 

Position  of  rupture 1"  fh>mneok 

Character  of  broken  surfaoe granular,  radiating  from  a  point  in  the  oiicumfereBo« 

Elongation  of  inch  seotioQS « ^".12,  M7,  ".16,  ".21* 


12-lNCH   B.   L.   BIFLED  M0BTAB8. 
No.  3925. 
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Diameter,  ^^564* 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  ^". 


AppU«d  loiulA. 

Slonjcation 
per  inch. 

Saoceasive 
eloncation 
perlnoh. 

Permanent 
set. 

Succefwive 

permanent 

aot. 

Remarks. 

TotaL 

Pflrsquare 
inck. 

PoundM. 

250 

1,280 

2,600 

6.000 

7,500 

10.000 

11,250 

12,500 

12,780 

13,000 

13,250 

13.500 

14,000 

14,500 

15.000 

16.500 

16,000 

26,260 

1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
45.000 
60,000 
51,000 
62,000 
53,000 
64.000 
56.000 
68.000 
60.000 
62,000 
64.000 
101,040 

Inch, 
0. 
.000125 
.000300 
.000650 
.001025 
. 001375 
.001575 
.001825 
.001850 
.001975 
.  002075 
.002300 
.002925 
.004376 
.006126 
. 007875 
.009376 

Inch. 
0. 

.000126 
.000175 
.000350 
. 000375 
.000350 
.000200 
.0J0250 
.000025 
.000125 
. OOOlOO 
.000225 
. 0U0600 
.000450 
.001750 
. 001750 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tenaile  strength. 

.000025 
.000075 

.000025 
.000050 

• 

General  eummary. 

TenaUe  strength  per  sqnare  Inch  of  original  flection pounds..  101,040 

Slastie limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  Inon  after  mpttire inch..    0.1525 

Elongation  per  inch  under  strain  at  elastic  limit „..du...  .001850 

Reduction  In  diameter  at  pointof  rupture do...       .  104 

Reduction  in  area  after  rupture, per  centum  of  original  section 83.5 

PoidUon  of  rupture l".16  from  neck 

Character  of  broken  surfiice granular;  dull  silky  spot 

Slongatioii  of  iuAh  Motions ".10,".18,".28*,«10 
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12-INCH  B.  L.  BIFLED  MOfiTAH& 

Hoop  Bf. 


No.  3916. 

Diameter,  '".5U. 

Sectional  area,  .25  square  inolu 

(Ranged  length,  4/\ 


AppU«d  lOlidB. 

periDoh.* 

SnooeMiTe 
eloDgmUon 
perlnoh. 

PenoMeni 

Mt. 

HoeoeMlTe 

-«. 

Total. 

Per  Muate 
indi. 

Poundt. 
250 
1.250 
2,500 
6,000 
7,600 
10.000 
11.260 
12,600 
12,750 
13,000 
13,250 
18,600 
18,760 
14,000 
14,260 
14,600 
14,760 
16^000 
15,600 
16,000 
16,600 
17,000 
17,500 
26,610 

Poundt. 
1,000 
6,000 
10.000 
20,000 
80,000 
40,000 
45,000 
60,000 
61,000 
52,000 
68,000 
54,000 
55,000 
56.000 
57.000 
68,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
106,440 

Inek. 
0. 

.000200 
.000425 
.000700 
.001050 
.001425 
.001550 
.001776 
.001800 
.001825 
.001S75 
.001060 
.0020.5 
.002100 
.002200 

.002550 
.002876 
.004125 
.005750 
.607425 
.008960 
.010300 

Inch. 
0. 

.000200 
.000225 
.000275 
.000850 
.000676 
.000125 
.000225 
.000025 

!o00050 
.000075 
.000075 
.000075 
.000100 
.000176 
.000175 
.000325 
.001260 
.001625 
.001675 
.001525 
.001850 

Inch. 
0. 
0. 

Inek. 
0. 

XnitMloiid. 

XlutiellnUt 
TMiailBstraigfili. 

.000076 
.000076 

.000075 
0. 

GeMral  Bummary. 

TeBgQ«stf«Dgi]ipeTaqiiAreInolieforiKiiMilB6otioii pomds..  166,4441 

ElMtio  limit  per  square  Inch  of  original  seotion do...    67,000 

Blongstion  per  inon  after  mptare inch..    0.1475 

JElongation  per  inch  under  strain  at  elaaticlimit do...  .003200 

Rednotion  In  diameter  at  point  of  mptnre do...       .004 

Rednetion  In  area aftermptore,  per  oentam  of  original  section 80.6 

Position  of  mptare 2".60  firomneok 

Character  of  broken  sarfsoe grannlar;  silkr  eooentrie  spot 

Elongation  of  inch  seotiont 'M0,".17,".28*,<0t 


12-INCH   B.  L.  BIFLED  MORTARS. 

Gas  Check. 
No.  3816. 
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Marks,  "^Tf5^<^ 

Diameter,  ''.504. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  3''. 


AppU* 
TotaL 

Bd  loads. 
Persqiure 

perinoh. 

BnooeMiye 
«]i»ntioir 
perlnoh. 

oet. 

SaoceuWe 
set. 

ItomarlEft. 

250 
1,250 
2,600 
7,500 
12,500 
15,000 
17,500 
17.750 
18,000 
18,250 
18,500 
18.750 
19.000 
19.250 
19,600 
20,000 

2]UOOO 

nisoo 

22,000 
88,480 

Potmdi. 
1,000 
5.000 
UOOO 
80.000 
60.000 
00,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
78,000 
77,000 
78,000 
80.000 
82.000 
84,000 
88,000 
S^OOO 
188.840 

Ineh, 
0. 

.000100 
.000200 
.000867 
.001600 
.001938 
.002800 
.002300 
.002333 
.002333 
.002307 
.002400 
.002833 
.002833 
.002938 
.003500 
.004333 
.005600 
.007000 
.008800 

InA. 

0. 

.000100 
.000100 
.000687 
.000738 
.000333 
.000387 

0. 
.000088 

a 

.000034 
000033 
.000233 
.000200 
.000100 
.000567 
.000833 
.001167 
.001500 
.001600 

Ineh. 
0. 
0. 

Ineh. 
0. 

Inituaioiid. 

SlasUcUmit 
Tensile  strength. 

0. 
0. 



Omier€il  $ummary, 

^ttraagth  per  square  Inch  of  original  section pounds..  133,810 

Xlastio  lluit  per  sqnare  inch  of  original  section do...    75,000 

Bongntion per Inoii after ruptare inch..    0.1200 

Xloagatloii  per  inch  under  strain  at  elastic  limit do...  .00*J400 

Badnotioii  In  diameter  at  point  of  mptnre do...     0.064 

Bednetlon  la  area  alter  mptare,  per  eentnm  of  original  section 21.4 

Foaiciimofniptnre 1".25  from  neck 

Gharaeter  of  broken  sorfiiee granular;  silky  spot  near  the  droamferenoe 

—         •  loftoehMOttaU ...V. ".06,  ".18*.  ".12 


r?J^'^.^»»'-  ' 
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12-INCH   B.   L.   RIFLED  M0STA.R8. 


No.  3817. 


Marks,  ^^¥.^^^ 

Diameter,  ''.564. 

Sectional  area,  J25  sqaare  inch. 

Ganged  length,  3''. 


▲ppUed  loads. 

Xlonntlon 
per  mob. 

SnooMslTe 
perlnoh. 

Pttnuuieot 
■et 

SnooMsiTe 

Mt. 

BMoarkA. 

ToUl. 

PeraqoAre 

Pound9. 
250 

1,250 
2,600 
7.600 
12,500 
15.000 
17.600 
17.750 
18,000 
18.260 
18,760 
10.260 
10.760 
20.250 
20.750 
32,420 

Pwndt. 
1,000 
6,000 
10,000 
80,000 
60.000 
60.000 
70,000 
71,000 
72,000 
78.000 
76,000 
77,000 
70,000 
81.000 
83,000 
128,680 

0. 

.000167 
.000388 

000067 
.' 001000 
.001088 
.002500 
.002683 
.002800 
.002067 
.003367 
.004167 
.005000 

1007000 

Inch, 
0. 
.000167 

.000166 
.000634 
.000638 
.000333 
.000567 
.000133 
.000167 
.000167 
.000400 
.000800 
.000838 
.001033 
.000067 

Inek. 

0. 

0- 

.'-^ 

1 
Initial  load. 

ElaatiolinBit. 

0- 
.000200 

"'".*00020o' 

General  summary. 

Tenriie  strength  per  aqnare  inch  of  original  aection pounds..  128,680 

Elastio  limit  per  sqnare  inch  of  original  aeotlon do...    70,008 

SloDgation  per inoa alter  mptare Inoh..    0.1038 

Elongation  per  inch  under  atrain  at  elasticllmit do...  .008500 

Reduction  in  diameter  at  point  of  rupture do...       .064 

Kednotion  in  area  after  roptore^  per  centum  of  original  section 21.4 

Position  of  rupture ".76  from  neck 

Chsnoter  of  broken  surflioe..... granulnr,  silky  center 

Elongation  of  inch  sections ".06^  ".08,  ".17 


12-INCH   B.   L.   RIFLED   MORTARS. 

12-IHCH  B.  L.  MORTAB,  NO.  S. 

Trunnion  Hoop, 

No.  3824. 


377 


Marks,  ^^-^fi" 
Diameter,  '^564. 
Sectional  area,  J25  sqaare  inch. 
Gktaged  length,  4f\ 


Applied  loads. 


TotaL 


PerMoare 
Inon. 


Blonffatlon 
permoh. 


SvooMsive 
elongatioii 
periBoh. 


Pemument 
set. 


Suooessive 
permanent 


Bemarks. 


250 
1,260 
2»fi00 
8^000 
7,500 
10,000 
21.  »• 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
18^600 
18,760 
14,000 
14,250 
14,760 
16,260 
15.750 
18,280 
18.750 
20^200 


Powndt, 
1.000 
6,000 
10,000 
28,000 
80.000 
40.000 
46.000 
48,000 
40,000 
50,000 
61,000 
68.000 
68.000 
64,000 
66,000 
68,000 
67.000 
60,000 
81,000 
83,000 
66.000 
87,000 
105^040 


Inch, 
0. 

.000150 
.000326 
.000875 
.001025 
.001875 
.001550 
.001725 
.001776 
.001800 
.001850 
.001926 
.002000 
.002075 
.002200 
.002325 
.002475 
.002060 
.004175 
.005525 
.007050 


Inch. 
0. 

.000150 
.000175 
.000350 
.000350 
.000350 
.000176 
.000175 
.000050 
.000025 
.000050 
.000075 
.000075 
.000076 
.000125 
.000125 
.000150 
.000475 
.001225 
.001350 
.001525 
.  001575 


Inch, 


Inch, 


Initial  load. 


.000050 
.000075 


.000050 
•000025 


Elastic  limit. 


Tensile  strength. 


Oeneral  iummary. 

Teufle  ilreiigtli  per  square  inch  of  orifrinal  section pounds..  106,040 

Xlastio  Umit  per  sonars  inch  of  orlgiiialseclion do...    54,000 

SloncationperSacnaflermpture inch..    0.1325 

BlongBtioBperinehnnder  strain  at  elasticlimit do...  .002075 

Bednetion  in  diameter  at  point  of  mptnre do...       .074 

Bednetioa  in  area  after  rapture,  per  oentom  of  original  section 24.0 

Position  of  rapture I".  10  from  neck 

Cbaraoter  of  broken  sarfaoe granular 

Elongation  of  inohaectiMis ".16*,  ".18,  ".11,  ".09 


*'  -kC 
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MarkB,  "^.^^ 

Diameter,  ''.564. 

Sectional  area,  .26  sqaare  inch. 

Gaaged  length,  4''. 


12-INCH   B.   L.   RIFLED  MOBTABa 

Hoop  A4. 
No.  392& 


Applied  loiids. 

per  inch. 

SacoeaeiTe 
elongation 
per  inch. 

Permanent 
set 

SttooeeaiTe 
aet. 

Bemarka. 

ToUL 

Per  sqaare 
iaoh. 

Pound*, 

250 

1,250 

2.500 

5,000 

7.500 

10,000 

11,250 

12,500 

12,760 

13.000 

13.250 

18,500 

13,760 

14,000 

14,250 

14,500 

14.750 

15,000 

15^600 

18,000 

18,600 

17.000 

17,500 

27,800 

Pounda, 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
46,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
68,000 
57,000 
66,000 
60,000 
80.000 
82,000 
OiOOO 
08,000 
88,000 
70,000 
111,200 

Jnek. 
0. 

.000150 
.000300 
.000850 
.001000 
.001400 
.001525 
.001700 
.001750 
.001775 
.001825 
.001875 
.001925 
.001975 

.002150 
.002275 
.002525 
.003150 
.003950 
.005100 
.008450 
.007926 

Ineh. 
0. 

.000150 
.000150 
.000350 
.000350 
.000100 
.000126 
.000175 
.000050 
.000025 
.000050 
.000050 
.000060 
.000050 
.000050 
.000185 
.000125 
.000250 
.000625 
.000800 
.001150 
.001350 
.001475 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elaslio  Itaiit. 
Tenaileatrenfftli. 

0. 
0. 

Qmeral  mmmary, 

Tennile  strenj^tb  per  square  ineli of  orieinal  section • pounds..  111,200 

Slastio  limit  per  square  inch  of  original  section do...    £7,000 

Sloni^ation  per  inon  after  mptore ineh..    0.1275 

Slongation  per  inch  under  strain  at  elastic  limit ...;.. ..do...  .OOSQW 

Reduction  in  diameter  at  point  of  rupture do...        .084 

Beductioa  in  area  after  rupture,  per  centum  of  original  section 97.8 

Position  of  rupture VMOfhunneek 

Character  of  broken  surllMM  ...••• oaniilar,  ailky  canter 

lOoncationofinchseetiona "•07,".i8^".l%".SO* 


12-INCH  B.  L.   KIFL£D  MOBTAR& 

Hoop  Ag. 
No.  3857. 


879 


MarkB,  "^g-^ 
Diameter,  '\5M. 
Sectional  area,  .26  square  inch. 
Gaaged  lengtb,  4'^ 


AppUed  loads. 

Blonsation 
perlnoh. 

III 

Permjuie&t 
aet. 

Succeseive 
permanent 

TotAL 

PerMoan 
inch. 

Pmindt. 
250 
1,260 
2,560 
6,000 
7,500 
10,000 
11,260 
U600 
12,760 
13,000 
13,260 
13,500 
18,780 
14,000 
14,250 
14,600 
14.750 
16.000 
15,250 
15,600 
15.750 
10,250 
10,750 
17,250 
17.750 
18,260 
26,510 

Ptnmd: 
1,000 
6,000 
10.000 
20.000 
30,000 
40,000 
46,000 
60,000 
61,000 
62,000 
tt,000 
64,000 
66,000 
66,000 
67,000 
58.000 
60,000 
60,000 
•61,000 
62,000 
63,000 
65,000 
07.000 
60,000 
71,000 
73,000 
106,040 

Ineh. 
0. 

.000050 
.000175 
.000525 
.000875 
.001250 
.001400 
.001575 
.0C160O 
.001625 
.001G50 
.001725 
.001775 
.001800 
.001825 
. 001875 
. 001950 
.002000 
.002100 
.002250 
.002625 
.  003375 
.005875 
.007875 
.000760 
.001625 

Inch. 
0. 

.000050 
.000025 
.000350 
.000350 
.000375 
.000150 
.000175 
.000025 
.000025 
.000025 
.000075 
.000050 
.000025 
.000025 
.000050 
.000075 
.000050 
.000100 
.000150 
.000376 
.000750 
.002500 
.002000 
.001875 
.001875 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUcUmit. 
Tensile  streni^tli. 

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  sqosreincli  of  briffinal  section... pounds..  106,040 

Xlastio  limit  per  sanare  inch  of  original  section do...    60,000 

Blongation  per  inch  after  mptnre inch..    0.1725 

Xlongation  per  inch  nnder  strain  at  elastic  limit do...  .002000 

Bednetion  in  diameter  at  point  of  rnptnre do...       .134 

BeductioniaareaaffcermptarSiper  centum  of  original  eection il*j 

Position  of  rapture 2".20  from  neck 

Character  of  broken  surfaoe ailky,  interspersed  with  granular  metal  at  the  circumference 

UoBgatlon  of  inch  sections .f. f ".00.  ".22,  ".£»•,  ".10 


"'        V-, 
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12-INCH   B.   L.   BIFLKD  MORTARS. 

Hoop  Bi. 


Kg.  3840. 


Marks,  "¥.S*^ 

Diameter,  ^'.564. 

Sectioiial  area,  .26  sqaare  inch. 

Gaaged  length,  4^^ 


ApiiUod  loftds. 

Sloneation 
perlnoh. 

SaooesMive 
elongation 
perinoh. 

Permanent 
•et. 

Sncoesaive 

pennanent 

set 

Bemarks. 

Total 

Perwinare 
inoL 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,600 

12,750 

18,000 

13,260 

13,600 

18,750 

14,000 

14,250 

14,600 

14,760 

16,000 

15,600 

16,000 

16,600 

17,000 

17,500 

27,040 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,0))0 
40.000 
45,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
66,000 
60,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
108,160 

IncK 
0. 

.000125 
,000300 
.000650 
.001000 
.001375 
.001525 
.001750 
. 001800 
.001825 
.001850 
.001900 
.001900 
.  002000 
.002026 
.002150 
.002250 
.002360 
.  0026-25 
.  003200 
.004950 
.006750 
.008525 

Inch, 
0. 

.000126 
.000175 
.000350 
.000350 
.000375 
.000160 
.000225 
.000050 
.000025 
.000025 
.000050 
0. 

.000100 
.000025 
.000125 
.000100 
.000100 
.000275 
.000575 
.001750 
.001800 
.001776 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

:Ela8tio  limit 
Tenaile  strength. 

0. 
0. 

1 

General  eummary. 


Tensile  strength  per  8qn»re  inch  of  original  section pounds. 

Elastio  limit  per  square  inch  of  original  section do  . 

SlungaUon  per  inch  after  rapture Jnoh. 

Elongation  per  inch  under  strain  at  elasticUmit do.. 

Rednotton  in  diameter  at  point  of  rupture do.. 

BednotioB  in  area  after  rupture,  per  centum  of  original  section 88.5 

Position  of  mptnre 2"  from  neck 

Character  of  broken  8uriiM>e • granular  at  clrcumlereuce  60  per  cent ;  silky  oentar 

Elongation  of  inch  Motions ".10^  ".88*.  "04  ".11 


108,160 
57.900 
0. 1575 

.002025 
0.104 


12-INCH   B.   L.   RIFLED   MORTARS. 
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Hoop  B3 
No.  3927. 

Diameter^  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4'^ 


Applied  l<Nul8. 

^2?ffi° 

Snooessive 
elonjEation 
per  inch. 

Fermanent 
set. 

SuoceMive 

permaneDt 

aet. 

Remarks. 

Total. 

Per  Aqaare 
Inch. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,500 

10.000 

11,250 

12.500 

12.750 

33,000 

13,250 

13,500 

13,750 

14,000 

14.600 

15,000 

16,500 

16,000 

10.500 

27,090 

Potmd*. 
1,000 
5.000 
10,000 
20.000 
80.000 
40. 000 
45.000 
50.000 
61.000 
52,000 
63.000 
54,000 
6.\000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
108,360 

0. 

.000100 
.000276 
.000575 
.000975 
.001276 
.001450 
.001700 
.  001725 
.001750 
.001825 
.001075 
.002125 
.002300 
.0028.'iO 
.003875 
.005175 
.006525 
.008000 

Inch. 
0. 

.000100 
.000175 
.000300 
.000400 
.000300 
•  .000175 
.000250 
.000025 
.000025 
.000075 
.000150 
.000150 
.000176 
.000550 
.001025 
.001300 
.000350 
. 001475 

Inch. 
0. 
0. 

Ineh. 

0. 

Initlalload. 

Elaatio  limit 
Tensile  strength. 

0. 
0. 

.....a  ....v. 

General  ntmmary, 

TemineatTength  per  sqaare  inch  of  original  section ponnde..  108,360 

Elastic  limit  per  SQoare  inch  of  original  section do...    63,000 

Elongation  per  incn  after  raptare inch..    0. 1500 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001825 

Eednction  in  diameter  at  point  of  mptnre do...        .084 

BedactkoB  In  area  after  niptnre,  per  oentnm  of  original  section 27.6 

Pooition  of  mptore. V'.30fh>m  neck 

Charaoter  of  broken  sarfiMM gninnlar,  silky  center 

Elongation  of  inohteotio^ ".17,  ".22*, ''Ml, 'MO 
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12-lNCH   B.    L.   RIFLED   MORTARS. 


12-INCH  B.  L.  MOBTAE,  NO.  4. 
Hoop  A,. 


No.  3876. 


Marks,  i»^,^^' 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4''. 


Applied  loads. 

EloDgation 
per  loch. 

Successive 
elonjocation 
per  inoh. 

Permanent 
set. 

permanent 
set 

Remarks. 

TotaL 

Pertquare 
inoh. 

rounds. 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.  750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
1(1,000 
16,500 
17,000 
17.600 
18,000 
26^980 

Foundt. 
1,000 
6.000 
10,000 
20,000- 
30,000 
40,000 
45,000 
50,000 
51.000 
52.000 
63,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50.000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
107,920 

Inch. 
0. 
.000126 

.000250 
.000525 
.000825 
.001125 
.001326 
.001525 
.001550 
. 001575 
.001625 
.  001675 
.001726 
.001775 
.001825 
.  001875 
.  001925 
.  002050 
.002175 
.002450 
.003625 
.005076 
.007000 
.008026 
.010260 

IndL 
0. 

.000125 
.000125 
.000275 
.000300 
.000300 
.000200 
.000200 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
. 000050 
.000050 
.  000050 
.  000125 
.000125 
.  000275 
.  001175 
.00L450 
.001925 
.001625 
.001625 

Inch. 
0. 
0. 

Inch. 
-0. 

Initial  load. 

ElastioUmit 
TensUestraDictli. 

0. 
0. 

* 

General  summary. 

Tensile  strength  per  sqvare  inch  of  original  section pounds..  107,990 

Elasticllmit per sfiuare  inoh  of  original  section do...    59,000 

Elongation  per  inch  afterruptaro  inoh..    0.1400 

BloDgation  per  inch  under  strain  at  elastic  limit do...  .001925 

RcMfluction  in  diameter  at  point  of  rupture do...        .084 

Beduction  in  area  after  mptnre,  per  oentom  of  original  section i7.0 

Position  of  rupture 1".50  fromneek 

Character  of  broken  surface granular,  dtill  silky  oenCer 

ElongaUon  of  inoh  seoUons ".09,  ",12,  ".28%  ".12 


12-lMCH   B.   L.    RIFLED   MORTAKS. 

Hoop  A4* 
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No.  3879. 


Marks,  ^^^^ 

Diameter,  '^564. 

SeotioDal  area,  .25  sqaare  inch. 

Gauged  length,  4'^ 


Applied  loads. 


lV»taL 


Pomkdt. 
350 
1.250 
2,  SCO 
6,000 
7,600 
10,000 
11,250 
12;  500 
12,750 
13.000 
13,250 
13,600 
18,750 
14,000 
14,250 
14,600 
14,750 
13,000 
16,250 
16,600 
10,000 
USOO 
17.000 
17,500 
10,000 
28^800 


i&cn. 


1,000 
8^000 
10.000 
20.000 
80,000 
40,000 
46,000 
50,000 
51,000 
62;  000 
68,000 
54.000 
66,000 
60,000 
67,000 
58^000 
60.000 
00.000 
61,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
107,560 


per 


ig»tl<m 
inoh. 


In€h, 
0. 

.000125 
.000350 
.000750 
.001100 
.001450 
.001600 
.001775 
.001800 
.001850 
.001000 
.001026 
.001075 
.002060 
.002126 
.002200 
.002250 
.002450 
.002650 
.003150 
.004250 
.006100 
.  008025 
.000750 
.011250 


elongation 
perlnch. 


Inek, 
0. 

.000126 
.000226 
.000400 
.000350 
.000360 
.000150 
.000176 
.000025 
.000050 
.000050 


.000050 
.000075 
.000076 
.000075 
.000050 
.000200 
.000200 
.000500 
.001100 
.001850 
.001025 
.001725 
.001600 


Permanent 
■et. 


IndL 
0. 

0. 


.000076 
.000076 


Saooeaatre 
pennaoent 


Ineh. 


.000076 
0. 


Bemarka. 


Initial  load. 


Elaatto  limit 


Tensile  atrengfh. 


General  eummarff, 

XeBsQeiitrengtli  per  aqnaze  inch  of  orlsinal  section  • poimds..  107,660 

Baatfo  limit  per  sonare  inoh  of  oriiwl  section do...    69,000 

JEkmgation  per  inoh  afterraptnie • inch..    0.1550 

BloBgatlon  per  inch  under  strain  at  elastlo  limit do...  .002250 

Beduotion  in  diameter  at  point  of  raptnre do...       .104 

Badnotion  in  area  after  jnptore,  per  oentom  of  original  section 33.6 

Pooition  of  roptore ^ • 2"  from  neck 

Chsuraotnze  ox  broken  snxiiMW grannlar,  silky  center 

XkmgatioD  of  inoh  Motions •. ".W,",28*,'\l&,*'A0 
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12'INCH   B.   L.    RIFLED   MORTARS. 

Hoop  B4. 


Ko.  3882. 
Marks,  12  MR.B4 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Elongation 
per&oh. 

SnooMsiTe 
elonsatiou 
per  inch. 

Pennanent 
set 

SocoewiTe 
aet. 

Remarks. 

Total. 

Per  aqvare 

Pound*. 
260 
1.S50 
2.600 
6,000 
7,600 
10.000 
11,260 
12,600 
12.760 
13,000 
13,250 
13,500 
13,760 
14,000 
14.260 
14,500 
14,750 
15,000 
16.600 
16.000 
16.500 
17,000 
17,600 
26,980 

Pounds. 
1,000 
5,006 
10,000 
20,000 
SO.  000 
40.000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
68,000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,920 

Inch. 
0. 

.000075 
.000200 
.00060C 
.000860 
.001200 
.001326 
.001500 
.001550 
.001600 
.001050 
.001700 
.001750 
. 001823 
.001900 
.002026 
.002150 
.002460 
.003700 
.005400 
.  007375 
.068875 
.010626 

Tnch. 
0. 

.000076 
.000126 
.000300 
.000360 
.000350 
.000126 
.000175 
.000050 
.000030 
.000050 
.000050 
.000050 
.000075 
.000075 
.000126 
.000126 
.000300 
.  001250 
.001700 
.001975 
.001500 
.001760 

Inch. 
0. 
0. 

XneK 
0. 

Initial  load. 

Elastic  limit. 
Tensile  streDRth. 

0. 
0. 

Oeneral  summary. 


Tensile  strength  per  sqnaro  inch  of  original  seotion ponnds.. 

Elastic  limit  per  square  inch  uf  original  section «.  .do... 

Rlongatinn  pvrinch  after  mptnre inch.. 

Elongation  per  inch  nndcr  strain  at  elastic  limit do... 

Bednction  in  diameter  at  point  of  mptnre do... 

Eeduotion  In  area  after  mpture,  per  oentnm  of  original  section 

roftiiionof  mpture 'M6  fh>m  neck 

Character  of  broken  surface silhy,  interspei'sed  with  granular  metal  at  the  circnmfprenco 

Elongation  of  inch  seotiona MO,  ^'.80%  "J8, 'Ml 


103.  «30 

67,000 

0.1725 

.001900 

0.114 

80.4 


12'INCH   B.   L.   RIFLKD   MORTARS. 

Hoop  B5. 

No.  3877. 

Marks,  ^¥.0''^ 

Diameter  ^'.564 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 
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AppUed  loada. 

KUmntioB 
pertnch. 

SaeoeiaiTe 
period. 

Pennanoit 
set. 

SuccosAive 

permftDont 

0dt 

Keniarks. 

TotaL 

PerMnun 
inch. 

PoiHUif. 

250 
1.280 
2,500 
9.000 
7.900 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13.900 
13.790. 
14,000 
14,290 
14.900 
14.750 
19.000 
19,290 
19,500 
15^790 
18,000 
18.500 
17,000 
17,500 
18.000 
18;  500 
27,190 

PoundM, 
1.000 
9,000 
10.000 
20.000 
30,000 
40.000 
45,000 
50.000 
51,000 
92.000 
93,000 
94.000 
99.000 
98,000 
87,000 
98.800 
90, 080 
80,000 
81,000 
82,000 
83,000 
84,000 
88,000 
88,000 
70,000 
72,000 
74,000 
108.780 

Inch. 
.0. 

.000075 
.000290 
.000575 
.000900 
.001225 
.001400 
.001575 
.001000 
.001690 
.001875 
.001700 
.001725 
.001775 
.001825 
.001825 
.001875 
.001925 
.002000 
.002129 
.002250 
.002500 

,msoo 

.005:175 
.007329 
.009000 
.010750 

Inch. 

0. 

.000079 
.000179 
.000329 

-.000329 
. 000325 
.000175 
.000175 
.000025 
.000050 
.400025 
.000029 
.000029 
.000050 
.000050 

0. 

.000050 
.000090 
.000075 
.000129 
.000125 
.000250 
.001000 
.CI01H75 
.  001950 
.001879 
.001790 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loud. 
EImUo  limit. 

OOOOfiO 
!000050 

.000090 
0. 

Goftorol  mcmmary. 

T«iMllottrai|Etii  per  sqvare  inch  of  original  seotion poanda..  108;  788 

Siaatlo  limit  per  sanare  inch  of  original  section do...    81.000 

glon^ation  per  inch  after  raptnre inch..     .1985 

jElomtation  per  inch  under  strain  at  elastic  limit do...  .002000 

Redaction  in  diameter  at  point  of  rapture. do...       .104 

Rednction  in  area  after  rupture,  per  oentnmof  original  section 83.9 

Poeilion  of  rupture 2"fromneok 

Character  of  broken  aarfkce grannlar;  ailky  center 

BlonKation  of  inch  sections. ''.08, 'M4| ''.27*.  ".87 

H.  Ex.  165 ^25 
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12-lnch  b.  l.  rifled  mobtars. 
Trunnion  Hoop, 


No.  387& 

Diameter,  "'.564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  4". 


Applied  loads. 

SnooeuiTe 
eloDffation 
perinoh. 

Ponnaneot 
aet. 

SaooeaaiTa 

permaaeDt 

aet. 

Bemarka. 

Total. 

Persqaare 
Inob. 

per  inch. 

Pimndi. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12.000 

12,500 

12,750 

13.000 

18,250 

18,500 

13,750 

14,000 

14.250 

14,500 

14»750 
15,000 
15,250 
15,600 
16,000 
16,500 
17,000 
17,500 
l&OOO 
20,680 

Poundt. 
1,000 
6.000 
10.000 
20.000 
30,000 
40,000 
45.0rH) 
48.000 
50,000 
51,000 
53,000 
58,000 
64,000 
55,000 
56.000 
57,000 
68,000 

59,000 
60,000 
61,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
106,820 

Jneh. 
0. 
.000076 
.000225 
.000576 
.000975 
.001226 
.001850 
.001475 
.001575 
.001600 
.001625 
.001675 
.  001700 
.001725 
.001800- 
.001825 
.001875 

.  001975 
.002050 
.002150 
.002875 
.003400 
.005300 
.  0068:'5 
.008«;i5 
.  010700 

IneK 
0. 

.000076 
.000150 
.000350 
.00C40O 
.000250 
.000125 
.000125 
.000100 
.000025 
.000095 
.000050 
.000025 
.000025 
.000075 
.000025 
.000060 

.000100 
.000076 
.000100 
.000225 
.001025 
«    .001900 
.001525 
.002000 
.001875 

Inek. 
0. 
0. 

Inch, 
0. 

IniUalload. 

Elastic  limit  not  weH 
defined. 

TenaUeatrencih. 





0. 

General  eummarp, 

T6n8ile8trengthi»«raqaare  inch  of  original  aeotlon ponnda..  lO&ttO 

Slaaticlimit  per  aqiiare  inch  of  original  aecUon,  not  well  defined do...    MLMO 

Elongation  per  inch  after  rapture inoh..    •.15S5 

Elongation  per  inch  under  atrain  at  elastic  limit ..do...  .601875 

Reduction  in  diameter  at  point  of  mptare do...       .104 

Beduction  lo  area  after  ruptnre,  per  centum  of  original  aection 88L5 

Position  of  rupture 2".20ftinBDeok 

Character  of  broken  surface granular;  ailky  center. 

Elongation  of  inch  aeotiona ".09, 'MS^  "87*,  ".11 


12-inch  b.  l.  rifled  mortars. 

Gas  Check. 

No.  3880. 
Marks,  "^x%^^ 
Diameter,  ^'.564. 
Sectional  area,  .25  square  iach. 
Ganged  length,  3'^ 
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Applied  loads. 

Elongation 
per  inch. 

Socoessive 
elongation 
per  inch. 

Permanent 
sec. 

Sncceaslve 

permanent 

set. 

Remarks. 

TotaL 

Per  sqaate 
inck 

Ptmndf. 

250 

1,250 

2;  600 

7,600 
12,500 
16.000 
17,500 
17.750 
18,000 
18.266 
18.500 
18,750 
19.000 
19.250 
19,500 
19,750 
20.000 
20,250 
20,500 
20,750 
21,000 
21.500 
22,000 
22,600 
H6» 

Pwndi. 
1.000 
6.000 
10,000 
80,000 
50.000 
00,000 
70,000 

72,000 
78,000 
74,000 
75,000 
76,000 
77.000 
78.000 
79,000 
80.000 
81.000 
82.000 
83,000 
84.000 
88.000 
88,000 
90,000 
188^080 

Inch. 
0. 

.000167 
.000367 
.001033 
.001733 
.002067 
.002500 
.002567 
.002600 
.002633 
.002700 
.002767 
.002867 
.002967 
.003100 
.003233 
.003433 
.003567 
.00;i800 
.004133 
.004400 
.005100 
.006133 
.007200 

Inch. 
0. 

.000167 
.  000200 
.000666 
.000700 
.000334 
.  00U433 
.000067 
.000033 
.000033 
.000067 
.000067 
.000100 
.000100 
.000133 
.000133 
.000200 
.000134 
.000233 
.000333 
.000267 
.000700 
.001033 
.001067 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  load. 

.000067 
.000133 

.000067 
.000066 



£la»tio   limit  not    vrell 

defined. 
Tensile  strength. 

Qeneral  sumfnary* 

Tensile  strength  per  sqaare  inch  of  original  section poonds..  188,080 

Klastio  Hmit  per  square  inch  of  original  section,  not  well  defined do...    75,000 

Rlongatien  per  inch  after  rupture inch..      .1233 

SksBgatiafD  per  inch  under  strain  at  elastic  limit do...  .002767 

Bednotimi  in  diameter  at  point  of  rapture do...       .054 

Bednetlon  in  area  after  rupture,  per  centum  of  original  section 18. 8 

Position  of  rupture ".75  ftY>m  neck 

Character  of  broken  surface granular:  dull  spot  at  the  circumference 

Zkngatioaof  inchsecttens 'Mi*,  ".07.  ".06 


T^WTTT^ 
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12-INCU   B.   L.   RIFLED   MOBTABS. 


N0.388L 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

EIonntioD 
perlDeh. 

Sacceesive 
eloDfTfttion 
per  incb. 

PermaBent 
act 

Saccoastvo 

TotaL 

Persoiure 

permanent 

Poundf. 
250 
1.260 
2,500 
7,500 
12,500 
15,000 

17.500 
17,780 
18,000 
18.250 
18,500 
19.000 
19.600 
20,000 
20,500 
21,000 
83,020 

Found*. 
1,000 
5,000 
10,000 
30,000 
50.000 
60,000 

70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
132,080 

Inch. 
0. 
.000133 

.000333 
.001000 
.001767 
.002067 

.002900 
.003067 
.003233 
.003467 
.003700 
.004467 
.003333 
.006333 
.007233 
.008500 

Inch, 
0. 

.000133 
.000200 
.000667 
.000767 
.OOOJOO 

.000833 
.00U167 
.000166 
.000234 
.  000233 
.  00(^767 

.ooowe 

.0010<)0 
.000900 
.  001267 

In<Ji. 
0. 
0. 

o/»^- 

IniUal  load. 

::".::*.::::*.'. 

.000067 
.000400 

.000067 
.000333 

ElaaticlimU  belowTO.OOO 
poonds  per  square  Ixich. 

Tensile  sttengUi. 

] 

" 

General  summary. 

Tentile  strength  per  sqaare  Ineh  of  original  aectioQ pounds..  132,060 

Elongation  per  ineh  after  rapture inch..      .0033 

Sednotlon  in  diameter  at  point  of  ruptare do...        .054 

Redaction  in  areaafter  rapture,  per  oentam  of  original  section 18.3 

Position  of  rapta re V'.SOftom  neck 

Oharaetar  of  broken  surface granular;  doll  spot  at  the  oiroumferenoe 

Sk>Bg»tlon  of  Inch  sections ".06, ".15% ".07 


12-INCH   B.   L.   RIFX^ED   MORTAES. 

12'IHCH  B.  L.  MOETAB,  SO.  5. 

Hoop  A^. 

No.  3899. 
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Marks/*  ^.^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  IqcIl 

Ganged  length,  4t". 


Applied  loads. 

BloDfEAtlon 
per  inolu 

Saccessive 
elongation 
per  inch. 

PennaneDt 

set. 

Socoeseive 

permanent 

set. 

fiemarks. 

TotaL 

Pereqoaie 
iscli. 

Poundt. 
250 
1,250 
2,500 

Hooo 

7,600 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,760 
14,000 
14.280 
14.750 
16^260 
1^750 
16,250 
16,750 
24,880 

Pcwidt. 
1,000 
6,000 
10,000 
20,000 
80.000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
54,000 
65.000 
56.000 
67.000 
60.000 
61,000 
63,000 
66,000 
67,000 
80,590 

Inch. 
0. 

.000150 
.000250 
.000625 
.000925 
.001250 
.001425 
.001625 
.001650 
.001075 
.001700 
.001725 
.001850 
.001076 
.0C2200 
.  002675 
.0042.'i0 
.006450 
.008626 
.010600 

Inch, 
0. 

.000160 
.000100 
.000373 
.000300 
.000326 
.000175 
.000200 
.000025 
.000025 
.000025 
.000025 
.000025 
.000125 
.000225 
.000470 
.001575 
.002200 
.002175 
.001875 

Ineh, 
0. 
0. 

Inch. 
0. 

iDitialload. 

Blastio  limit. 
Tensile  sirenRiUi. 

0. 
0. 

Oeneral  summary. 

Tensile  Btreogtli  per  square  ineh  of  orlfflnal  section poands..    80,520 

Elastic  limit  per  square  inch  of  orin^aTseotion do...    64.000 

Xlonf(ation  per  incn  after  rapture .inch..      .1650 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001725 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture 1".  85  from  neck 

Character  of  brolcen  surface granular,  silky  center 

Eloii^on  of  inch  sections ".08,  ".14,  ".83*,  ".1 
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12-INCH   B.   L.   KIFLED   MORTABS. 

Hoop  A, 


No.  3976. 


Marks,  ""i^^ 

Diameter,  'K5U. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'\ 


perlnch. 

SoooeMiTe 
elongation 
perlncli. 

Pemuuieat 
aet. 

SnooeesiTe 
eet. 

Bemarks. 

TotoL 

Per  sqaare 

iQOh. 

Found*. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,260 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17.600 
26.290 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
51,000 
52,000 
53,000 
64.000 
66.000 
66,000 
67.000 
58,000 
5P,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
101.160 

Ineh, 
0. 

.000125 
.000175 
.000450 
. 000775 
.0U1075 
.001275 
.001500 
.001550 
.  001575 
.001600 
.001650 
.001700 
.001775 
.001800 
.001000 
.  002000 
.002175 
.  003375 
.005000 
.007375 
.000200 
.011375 

Ineh. 
0. 

.000125 
.000060 
.000275 
.000325 
.000300 
.000200 
.000225 
.000050 
.000025 
.000025 
.000050 
.000050 
.000075 
.000025 
.000100 
.000100 
.000175 
.001200 
.001625 
.002375 
.001825 
.002176 

Inch, 
0. 
-.000050 

Ineh, 
Ol 
—.000050 

IniUiaioeiL 

Elutio  limit 
TenflUe  streagtii. 

-.000076 
-.000076 

0. 

General  eummary. 

Tenaile  strength  per  sqaare  inch  of  orijcinal  section ponnds..  101,160 

Blastic  limit  per  sqnaro  inch  of  original  section do...    57,  MO 

Elongation  per  Inon  after  rapture inoh..    0.1C25 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001800 

Keduction  in  diameter  at  point  of  rapture do...        .104 

Reduction  in  area  after  rupture^  per  centum  of  original  section 41.9 

Position  of  rapture 1''.60  from  n&cik 

Character  of  broken  surfiMO silky,  in  part  interspersed  with  granular  metal 

Elongation  of  inoh  Motion* «..'M4.".82*,'MI^''.00 


12-lKCU   B.    h.   RIFLED   MORTARS. 

Hoop  Bj. 
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Ko.  3922. 

Marks,  "¥.%.^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

C^aged  length,  4'^ 


El0Dg»ti0D 

perlnoh. 

SooeetiiTe 
etonntion 
perlnoh. 

Permanent 
set 

SaccessiTe 
set 

Komftrke. 

ToteL 

Per  square 

Ptntndi, 
250 
1,250 
2.800 
ft.  000 
7,800 
10,000 
11,160 

iSsoo 

12.750 
18,000 
12.260 
18,500 
18,750 
14.000 
14.200 
14500 
14,700 
15^000 
15.200 
15»780 
10.250 
10.780 
17,250 
17.780 
27,070 

Powndt. 
1,000 
6^000 
10,000 
20,000 
80.000 
40.000 
45.000 
60,000 
51.000 
02,000 
53,000 
54.000 
56,000 
60.000 
57.000 
68.000 
60.000 
00,000 
01,000 
03^000 
05.000 
07.000 
09,000 
71,000 
108.280 

IMl 
0. 

.000100 
.000800 
.000675 
.001000 
.001875 
.001625 
.001700 
.001750 
.001776 
.001825 
.001860 
.001900 
.001925 
.001976 
.002026 
.002126 
.002225 
.002360 
.002826 
.004875 
.005760 
.007450 
.009600 

JlMft. 

0. 

.000100 
•000200 
.000876 
.000326 
.000876 
.000150 
.000176 
.000060 
.000026 
.000050 
.000025 
.000050 
.000026 
.000050 
.000050 
.000100 
.000100 
.000126 
.000475 
.001550 
.001875 
.001700 
.002050 

Inch. 
0. 
0. 

Ineh, 
0. 

Initial  load 

Elaatio  limit 
Tenaile  Btrength. 

.000026 
.000025 

.000025 
0. 



General  aummary. 

Tensile  strengih  per  ■qnax*  inch  of  original  aeotion ponnds..  108,280 

Xlastie  Umil  per  square  teoh  of  original  section do...    58,000 

XUmgatton  per  inch  after  mptnre inch..         .17 

Boogatlon  per  inch  under  strain  at  eUsiio  limit do...  .002025 

Bednction  in  diameter  at  point  of  mptare do...       .104 

Bednetlon  in  area  after  mptoze,  per  oentom  of  original  section 38.6 

Position  of  rnptore « V'.70irom  neck 

Character  of  broken  snrfaoe  ..•..• granular,  silky  center 

Xlongatlonof  inohsM»tiMM 'M3,  ".31*.  <14,  ".10 
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12'INCH   B.  L.  RIFLED   MOBTABS. 

TEtJNiaoN  Hoop. 


Na3»23. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  ^*. 


ElongatloD 
per  inch. 

SaoMflsiTe 

elOQfEAtlOIl 

perinoh. 

PermRDeDt 
set 

SoooeMive 

penuiiBeiit 

set 

BemarkA. 

ToUL 

'"•O-" 

250 
1,250 
2^500 
6^000 
7.500 
10,000 
11,250 
12.000 
12,250 
12,500 
12.750 
13.000 
13.250 
13.500 
13,750 
14,000 
14.260 
14,500 
15.000 
15.500 
16,000 
16,500 
17,000 
24,960 

Pound: 
1.000 
5,000 
10,000 
20,000 
80.000 
40,000 
46,000 
48,000 
40,000 
50,000 
61,000 
52.000 
68.000 
54,000 
56,000 
66.000 
57,000 
68.000 
60.000 
62,000 
64,000 
66.000 
68,000 
99,920 

0. 

.000126 
.000900 
.000600 
.000925 
.001300 
.001425 
.001550 
.001576 
.001600 
.001650 
.001700 
.001750 
.001800 
.001650 
.001050 
.002100 
.002275 
.008100 
.005000 
.007250 
.009350 
.  01U750 

InOu 
0. 

•  000125 
•000175 
.000800 
.000825 
.000375 
.000126 
.000125 
.000025 
.000025 
.000050 
.000050 
.000060 
.000050 
.000060 
.000100 
.000160 
.000175 
.000826 
.001900 
.002250 
.002100 
.001400 

JfieA. 
0. 

a 

Inch. 
0. 

Initial  load. 

S: 

ElMtio  limit 

TenaUe  strength. 

* 



Qmeral  9vm,ma'ni, 

Tensile  strftDgth  per  sqnftre  inch  of  original  section ]>oands..    00,020 

Elastio  limit  per  square  inch  of  originafsection do...    66^000 

Elongation  per  incD  after  rapture inch..      .17S6 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OO1880 

Beduction  in  diameter  at  point  of  rupture « do...       .Ui 

Keduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rapiure 1".70  from  neck 

Charaotflir  of  broken  snrfiMe silky,  in  part  interspersed  with  graaalariaetel 


12-INCH   B.   L.   KIFLED   MORTARS. 
12-IHOH  B.  L.  MOETAB,  HO.  6. 
Hoop  A4. 
No.  3974. 
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Marks,  ^^^^^ 

Diameter,  ''.664. 

Sectional  area,  .25  sqnare  iQcb. 

Ganged  length,  4''. 


Applied  loads. 

EloDffaUon 
per  inch. 

Snccessire 
elongation 
perlnoh. 

PermaneDt 

set 

Snoceeslre 
aet. 

Ketnarkst . 

ToUl. 

Per  sqaare 
incn. 

Poundt, 
250 
1,260 
2,600 
6,  COO 
7,600 
10.000 
11,260 
12;  500 
12.750 
13,000 
18.250 
13,500 
18,750 
14,000 
14,250 
14,500 
M,750 
16^000 
16.260 
15,600 
16,000 
16,500 
17,000 
17.600 
18,000 
25,510 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54^000 
56,000 
66.000 
57,000 
58,000 
50.000 
00,t»00 
61,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
102,040 

IfUk, 

0. 

.000026 
.000175 
.000475 
.000600 
.001150 
.001275 
.001450 
.001500 
.001650 
.001600 
.001650 
.001700 
.  001775 
.001850 
.001076 
.002100 
.002825 
.003500 
.005175 
.007300 
.008875 
.010050 
. 012375 
.014400 

Inch, 
0. 

.000025 
.000150 
.000300 
.000325 
.000350 
.000125 
.000175 
.OOOOiW 
.000050 
.000050 
.000050 
.000050 
.000075 
.000075 
.000125 
.000125 
.000825 
.000575 
.  001675 
.002125 
. 001575 
.002075 
.001425 
.002025 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initlallood. 

.000025 
.000050 

.000025 
.000076 

1 

:::::::::::::::::::::::: 

Elastic  limit. 

, 

Tensile  strength. 





1 

1 

General  summary. 

Ten sne  strength  per  sqnare  Inch  of  original  section ponnds..  102.040 

KlAstio  limit  per  square  inch  oforiginalaeotlon do...    50.000 

Siongatioo  per  inch  afterrnpture inch..      .1775 

]£loo);ation  per  inch  under  strain  at  elastie  limit do...  .002100 

BedooUon  in  diameter  at  point  of  rupture do...       .144 

Bednoiioii  in  area  after  mptore,  per  centum  of  original  section 44.6 

PoaitioB  of  rapture V'.20trom  neck 

Character  of  broken  surface silkj' 

Elongaticii  of  inch  sections *. ".00,  'M2,  ".21,  ".29* 
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Marks,  ^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  4/'. 


12-INCH   B.    L.    HIFLED   MORTABS. 

Hoop  B4. 
No.  3916. 


Applied  kMds. 

Elongation 
perliich. 

SacccsalTe 
elongation 
perinoh. 

Permaoent 
set 

Soooeaaive 

Bemarka. 

Total 

PerMoaro 
inok 

•"■r^ 

Pounds. 
250 
1,260 
2,500 
8.000 
7.500 
10,000 
11,250 
12,500 
12, 760 
13.  OUO 
13,250 
13,600 
18,750 
14.000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
15,750 
16.260 
16,750 
17.250 
17,750 
18,260 
26,070 

Pounds. 
1,000 
5,000 
10.000 
90.000 
80,000 
40,000 
46,000 
60,000 
51,000 
52.000 
53.000 
54.000 
56,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
65.000 
67.000 
60.000 
71.000 
73,000 
104,280 

Inch. 
0. 

.060175 
.000450 
.' 000760 
.001176 
.001526 
.001700 
.001800 
.001850 
.001800 
.001050 
.001075 
.002025 
.002050 
.002100 
.002160 
.  002J25 
.002300 
.002450 
.003000 
.003425 
.005500 
.007875 
.000750 
.011500 
.013760 

Inch. 
0. 

.000175 
.000275 
.000300 
.0004S5 
.000350 
.000175 
.000100 
.000050 
.000050 
.000050 
.000025 
.000060 
.000025 
.000050 
.000050 
.000075 
.000075 
.000150 
.000560 
.000425 
.002076 
.002376 
.001875 
.001750 
.002250 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatte  limit. 
Tanaile  atrongth. 

.000050 
.000050 

000060 
0'. 

General  eummary. 

Tensile  atrength  per  nqa are  inch  of  original  section ponnda..  104,880 

Elaatic  limit  per  sauare  inch  of  originalseotion do...    00,006 

Elongation  per  incli  after  mpfure fneli..      ^180 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008800 

Kednotion  in  diameter  at  point  of  rupture do...        .194 

Reduction  in  area  after  rupture,  per  centum  of  original  section I8l2 

Poaitlon  of  rupture ffivmneck 

Character  of  broken  aurfaoe ailky;  interapened  with  gnuiular  metal 

Elongation  of  inch  aecUona ^ Mi^  ».17,  ".89*.  ".10 


12-inch  b.  l.  bifled  mobtabs. 
Gas  Ohsck. 
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Ko.  384L 


Diameter,  ".564u 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  S'\ 


Applied  load!. 

Slongatlon 
perlnch. 

SncoeMive 
eloDsation 
perlnch. 

Permanent 
set 

Snooeasive 

permanent 

set 

Remarks. 

TotaL 

Vvr  sqaare 

Poundf. 
250 
1,250 
2,500 
7,500 
12.500 
15,000 
17,500 
17.750 
18,000 
18,250 
18.500 
18,750 
19.000 

19,260 
19,500 
19,750 
20,250 
20,750 
21,250 
21,750 
22,260 
83,200 

Poundi. 
1,000 
6^000 
10,000 
30,000 
50,000 
00,000 
70,000 
71,000 
72.000 
73.000 
W4,000 
7^000 
70.000 

77.000 
78.000 
79,000 
81,000 
83,000 
85,000 
87,000 
89,000 
132,800 

Inch, 
0. 

.000007 
.000107 
.000800 
.001407 
.001800 
.002267 
.002307 
.002:167 
.002100 
.002467 
.002507 
.002607 

.002800 
003033 
.003307 
.004007 
.005000 
.006133 
.007333 
.008333 

Inch. 

0. 

.000007 
.000100 
.000088 
.000607 
.000333 
.000467 
.000100 

0. 
. 000033 
.000067 
.000100 
.000100 

.000133 
.000233 
.000334 
.000700 

! 001133 
.001209 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit  not  well 
defined. 

Tensile  strength. 

0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section «. jKmnda..  162,800 

Elastio  limit  per  sqnare  inch  of  original  seotion,  not  well  defined do...    76.000 

Elongation  per  inch  after  rapture inch..    0.1883 

Elongaticn  per  inch  onder  strain  at  elastio  limit do...  .002667 

Bedoction  in  diameter  at  point  of  roptare do...       .084 

Bednetion  in  area  after  rapture,  per  centum  of  original  section 27.6 

Poaition  of  roptare at  middle  of  stem 

Gbaraoter  of  broken  surface. ffranular,  dull  spot  at  the  ciroumlerenoe 

' 1  of  Inoh  sections f. ".09;  ".22*,  ".09 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  3Si2, 


Mark8,^2MT^jGC 

Diameter,  ".504. 

SeetioDal  area,  .25  square  incL. 

Gauged  length,  3". 


Applied  loads. 


Total. 


PoundM. 
250 
1,250 
2,500 
7,500 
12, 500 
15,  OOO 

17,  500 

17. 750 
18,000 
18. 250 

18,  750 
19, 250 
10,750 
20,250 
20.750 
31,610 


Pcraqtiaro 


aqiis 
incb. 


Pounds. 
1.000 
5,UO0 
10,000 
30.  000 
50,  000 
60,  000 
70, 000 

71,000 
72.000 
73,000 
75,  000 
77. 000 
70,  000 
81.  000 
83.000 
120,440 


Elonij^tion 
per  mcb. 


Inch. 
0. 

.000067 
. OOOJOO 
.000867 
.0OI5fi7 
.001867 
.  003100 

.003407 

.003767 
.004167 
.005107 
.  006.i33 
.007400 
. 008500 
.  010000 


Saocessive  1  p^-„^„„,,.  I  Siicxcj^sivo  ; 


Rem:irkfl. 


Inch. 
0. 
.000067 
.000133 
.  00U667 
. 000700 
. 000300 
.001233 

.  000367 
.  00U3(i0 
. 000 iOO 
.001000 
.001166 
.001067 
.001100 
.OOL>00 


Inch. 


Inch. 
0.  I  hiitlalload. 


0. 

. 000507 


.  000567      Elaatio  limit  bdow  70,  C 
I    pouuds  per  inch. 


Tensile  strcngtb. 


General  a u m  mary. 

ITeDsile  strengtb  per  fiqaare  inch  of  original  section  ponnds..  126,440 

Elongation  per  inch  after  rupture inch..    0.1300 

llednclionindiauioter  at  point  of  rupture do...        .074 

Ketiuctton  in  area  after  ruptnre,  per  centum  of  ori^^i iial  Hoclion 34. 6 

Position  of  rupture ''.90  from  neok 

Character  of  broken  surface -' granular,  silky  center 

Elongation  of  inch  sections ".18,  ".U,  ".10 


12  INCH   B.  L.  RIFLED   MORTARS. 

12*111  CH  B.  L.  MOBTAB,  HO.  7. 

Hoop  As. 
No.  4040. 
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Marks,  "^,^^ 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4J', 


AppUedloAds. 

Elonffation 
per  Inch. 

SuocMflive 
elongation 
per  inob. 

Permanent 
set. 

Suoceaaive 

permanent 

set. 

Remarks. 

TotaL 

PerMoare 
inon. 

PotMufo. 
250 
1.250 
2,500 
5,000 
7.500 
10,000 
11,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,280 
14,500 
14,760 
15,000 
15,260 
15.500 
15.750 
16.250 
16,760 
17,250 
17,750 
18.260 
27,200 

Pownd*. 
1,000 
6,000 
10,000 
20.000 
80.000 
40,000 
46.000 
60,000 
51.000 
52.000 
53,000 
54,000 
66,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
66,000 
67,000 
60,000 
71,000 
73,0.0 
100,160 

Inch. 
0. 

.000125 
.000325 
.000700 
.001025 
.001400 
.001550 
.001725 
.001775 
.001800 
.001825 
.001000 
.001950 
.002U00 
.002025 
.002100 
.002175 
.002250 
.002375 
.002525 
.002725 
.003750 
.005625 
.007250 
.009250 
.OUOOO 

Inch, 
0. 

.000125 
.000200 
.000375 
.000325 
.000375 
.000150 
.000175 
.000050 
.000025 
.000025 
.0(j0O75 
.000050 
.000050 
.000025 
.000075 
.000075 
.0OUO75 
.000125 
.000160 
.000200 
.001025 
.001875 
.001625 
.002000 
.001750 

Inch. 

0. 
0. 

Inch, 

Initial  load. 

0. 

0. 

. 

Elaatle  limlL 

............ 

1 

1 

Tensile  strengtii. 

1 

General  summary. 

Specific  gravity 7.8425 

Hardneas 22.77 

Tensile  strength  per  square  inch  of  original  section pounds..  109, 160 

JSlastic  limit  per  souare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..      .1600 

Elongation  per  inob  under  strain  at  elastic  limit do...  .002250 

Sednetion  in  diameter  at  point  of  rupture do...       .004 

^Reduetion  in  area  after  rupture,  per  oentam  of  original  section 30.6 

Position  ot  rapture M T'.SO  ftom  neck 

Character  of  broken  surflMse granular,  silkv  center 

Elongation  of  Inch  MotiODO "M,".ii,"'M*,".Vi 
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12-INCH   B.  h.   RIFLED  MORTARS. 

Hoop  B3. 
No.  4076. 


Marks,  «¥,'^»' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Eloiieatinn 
per  inoli. 

Sucwaaire 

Permanent 
set. 

Sncressive 

punuauent 

aet. 

Remaika. 

TotaL 

Per  fiquare 

iDCll. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5.000 

7,600 

10.000 

11,250 

12.500 

12,750 

13,  000 

13.  250 
13,500 
13,750 
14,000 
14,250 
14,500 

14.  750 
15,000 
15,250 

15.  500 
15. 750 
16,000 
16,260 
10,800 
17.000 
17,500 
18,000 
18,600 
10,000 
27.600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
45,000 
50,000 
51,000 
52.  000 
53.000 
54.000. 
65,000 
56.000 
57.  000 
08,000 
50,000 
60.000 
61.000 
62,000 
63,000 
64.000 
65.000 
60,000 
68,000 
76,fO0 
72.(0) 
7i,000 
76.000 
110,360 

Inch. 
0. 
.000100 
.000275 
.00*1625 
.000950 
.001275 
.001450 
.001026 
.001650 
. 001700 
.001725 
.001750 
.001775 
.001800 
.001850 
.001900 
.001050 
.002000 
.00.025 
. 002075 
.002125 
. 002275 
.00.400 
.  002575 
. 003625 
.005500 
.007500 
.009500 
.011200 

Inch. 

0. 

.000100 
.000175 
.000350 
.000325 
. 000325 
.01XH75 
.000176 
.000025 
.000050 
.  000025 
. 000025 
.  000025 
.OOOTJS 
. 000050 
.000050 
.  000050 
.000050 
.  0UW«25 
.  0004150 
.00  050 
.000150 
.000125 
.000175 
.001050 
.001875 
.002000 
.002000 
.00:700 

Inch. 
0. 
0. 

Inch, 

a 

IniiialloMl. 

0. 

j 

Elastic  limit 

.  .  .   ....  i  ..  ........ 

1 

1 

ToD<ti1e  streDf;tli. 

Gmeral  summary. 

Tensile  atrenf^tli  per  square  inch  of  ori^nal  section pounds..    110^360 

Elastic  limit  per  square  inch  of  original  section do...      63,000 

Elon|;ation  per  inch  after  rupture inch..       ,1375 

Elonjration  per  inch  nuderHtraln  atelnHlic  limit do...    .002I2S 

Krdtictiou  in  diameter  at  point  of  rapture do...         .0H4 

Ucdtiction  in  area  after  ruptare.por  centum  of  original  section 27.6 

Po-ition  of  rupture I".  15  from  neck 

Chnracterof  broken  surface granular  dull  spot  at  ciroiuuferenoe 

Elongation  of  Inch  sections m. 'M7*,".18,".ll,".» 


12-INCH   B.   L.    RIFLED   MORTARS. 
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l»-DrCH  B.  L.  MOBTAB,  SO.  8. 
Hoop  Bi. 
No.  41 45. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  incb. 

Ganged  length,  4''. 


AppUedlMids. 

ElonjoitioD 
periDCh. 

eloDgation 
per  Inob. 

Permanent 
set. 

Saooesftlre 

permanent 

set. 

Bemarka. 

Total 

PerMoare 

PmmuU. 

260 

1,260 

2.600 

5,000 

7.600 

10.000 

11.260 

12,600 

12.750 

13.000 

18.250 

13,600 

14,000 

14.600 

16^000 

16.600 

Iff.  000 

28,828 

Povndi, 

1,000 
6,000 
10,  OW^ 
20.000 
80,000 
40,000 
46,000 
60.000 
51.000 
62,800 
63,000 
54,000 
68,000 
68.000 
80,000 
82.000 
84.000 
107.288 

0. 

.000160 
000300 
.'000875 
.001025 
.001825 
.001525 
.001725 
.001775 
.001050 
.002125 
.002325 
.00:iU25 
.003676 
.004950 
.008000 
!006850 

Inch. 
0. 

.000150 
.000150 
.00U375 
.000350 
.000300 
.000200 
.000200 
.000050 
,000175 
.000176 
.000200 
.000700 
.000850 
.001275 
.001050 
.002850 

IneK 
0. 
0. 

IneK 
0. 

IniUalload. 
Elastic  limit. 

Tensile  ftrenf^h. 

.0 
.000025 

'"."006025" 

General  summary. 


Tensile  atxeogtb  per  aquare  ioch  of  orlclnal  aeotion ponuds.. 

BhMtie  Unit  per  aqaare  inch  of  origiDaiaection do... 

"~*         "         rinch  after  roptore inch.. 

rinchimderatrainat  elaetie limit do... 

idiaaaeterAt  ]>olntof  mptore 

Bednotioii  Id  area  after  mptare.  per  oentum  of  original  section 27.8 

PodtioA  of  mptore "1.80.  from  neck 

ChanMter  of  broken  snrfMe granular,  radiating  Arom  ft  dnll  spot  at  oircumferenoe 

Biaagation  of  Inch  aeotlona.,,. ^ ".10/M4.".26\".U 


107.280 

61,000 

.1500 

.001775 

084 
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12-INCU  B.    L.   RIFLED   M0BTAR8. 
Hoop  Bj. 


No.  4147. 
Marks,  "^,%»» 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


AppUedloikds. 

RlonKaUon 
per  inch. 

SacceMlve 
olongation 
per  inch. 

Pernianont 
sot. 

SncceiiBlve 

perniaoeiit 

set 

RemarU. 

ToUI. 

Per  tMiuare 
intli. 

Pounds, 
1,000 
6,000 

lo.uoo 

20,000 
30,000 
40,000 
45.000 
60,000 
51.000 
52,0L0 
53,000 
5i,000 
55,000 
56,000 
57,000 
58,000 
60,000 
02,010 
64.000 
66,000 
68,000 
109,920 

Poftnds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12.500 
12.  750 
13,000 
13, 250 
13, 500 
13,750 
14,000 
14.250 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
27,480 

Inch. 
0. 

.000100 
.000225 
.  000550 
.000900 
.001275 
.001425 
.001625 
.001050 
.001675 
.  001726 
.001776 
.001800 
.OOIUOO 
.002000 
.002300 
. 002825 
.00;U25 

.o(t;ooo 

.000750 
.  008125 

Inch. 
0. 

.000100 
.000125 
.000.125 
.000:{50 
. 000375 
.000150 
.000200 
.000025 
. 000026 
.000050 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  load. 

-.000025 
0. 

-.000035 
.  000025 

.000050 
.000025 
.000100 
.000100 
.000300 
.000525 
000600 



Klgsiic  UmtL 

Tonsilo  Rtronsdi. 





.001576 
.001750 
.001375 

'      1 

General  summary. 

Tensile  strenf^th  per  square  inoh  of  oriicinal  section pounds..  10t,0M 

Blastio  limit  per  square  inch  of  orif^al  section do...    55^000 

Elongation  per  inch  after  mpture inch..      .1409 

ElouxHtion  per  inch  onder  strain  at  elastic  limit do...  .001800 

K«*<luctionindtameteratpoint  of  rapture do...       .Mi 

Keduction  in  area  after  mptore,  per  centum  of  original  section 27.6 

Position  of  rupture 1".40  ftmnnaok 

Character  of  broken  surface graonliir:  silky  CMitoc 

Elongation  of  inch  sections ",15,",21^",ll,».lX 


12-INCH   B.  L.  RIFLED   MORTABS. 
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No.  4148. 


Marks,  «^,^»* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  leugth,  4''. 


Applied  loadB. 

'is^ 

Saoceeai^e 
elonfration 
per  inch. 

PermMent 
set. 

Sacoesslve 

set 

Bemarks. 

ToUL 

P«r  square 
inch. 

Pmmdg. 
260 
1,260 
2,.'i80 
6,000 
7,600 
10,000 
lliJSO 
18,600 
12,760 
18,000 
18,260 
18,600 
18.760 
14,000 
14,260 
14.760 
18,258 
16,760 
1^260 
18.768 
27.280 

PottfUlt. 

1,000 
6,000 
10,000 
10,000 
80,000 
40,000 
45.000 
60,000 
51.000 
62,000 
63,000 
64.000 
55.000 
68,000 
67.080 
68,000 
81,000 
88,080 

87,800 
109,100 

Inch. 
0. 

.000160 
.008800 
.000575 
.000960 
.001276 
.001450 
.001050 
.001876 
.0017C0 
.001750 
.001800 
.001900 
.002000 
.002125 
.002450 
.003125 
.004200 
.005750 
.007500 

Inch, 
0. 

.000150 
.000150 
.000275 
.000375 
.000825 
.000175 
.000200 
.000025 
.000025 
.000050 
.000050 
.000100 
.000100 
.000125 
.000325 
.000875 
.001075 
.001550 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

ElssUoUmlt. 
TensUe  stcength. 

0. 
0. 

Oeneral  summary. 

Tensile  iitnogUi  per  aqnare inoh  of  orisinal  seetlon pounds..  109,180 

Elastio  limit  per  square  ineh  of  orlfiinM  section .do...    M»000 

Klongatton  per  inch  after  rapture inch..     'Ijzo 

RkniKation  per  inch  under  strain  at  elastic  limit do...  •  001800 

B«dactionin  diameter  at  point  of  rupture do...       .084 

Seduction  in  area  after  rupture,  per  centum  of  original  section vi*       *''^ 

Position  of  rupture -....:. .a^.W  from  neck 

Gliaraeter  of  broken  surftuse Rranular;  silky  Mnter 

Xloosationofinchseotions ".  09,  ".  20*.  M5,  ".09 

H.  Ex.  les 26 
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12-INCH   B.    L.    RIFLED   MORTARS. 


Marks,  ^^^J^ 

Diameter,  '^564. 

Sectional  area,  .25  sqnaie  inch. 

Ganged  length,  ^". 


Applied  loads. 


TotaL 


Poitndt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11.250 
12.500 
12,750 
18,000 
13,250 
13,500 
13.7SO 
U,000 
14,600 
16,000 
15,500 
16,000 
16,  COO 
2d,  070 


Per  aonare 
inoo. 


J,  000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55.000 
56,000 
68,000 
60,000 
62,000 
64,000 
60.000 
107,  b80 


BlonKfttlon 
perlDoh. 


Iiyoh. 


.000126 
.000276 


.000050 
.001300 
.  001476 
.001675 
.001700 
.001760 
.001775 
.DOIOOO 
.002100 
.002276 
.002826 
.003876 
.005250 
.006760 
.008450 


Sncceuive 
eloneation 
periDch. 


0. 

.000125 
.000150 
.000325 
.000360 
.000360 
.000175 
.000200 
.000023 
.000050 
.000025 
.000125 
.000200 
.000175 
.000550 
.001050 
.001375 
.  00150'J 
.001700 


Permaiieiit 


Inch. 
0. 
0. 


SacocMive 
permanent 


Bemarka. 


Initial  load. 


ElaaUc  Umit 


Ten»iie  atrcngth. 


Qtntral  summary. 

Tensile  atrenj^th  per  aqnara  inch  of  orijrinal  aection pounds..  107,880 

Elaatio  limit  per  BO  OAre  inch  of  original  section do...    58,000 

Elongation  per  inon  after  rupture looli..      .1500 

Elongation  per  inch  under  atrain  at  elastic  limit do. . .  .  001775 

Beductionio  diameter  ai.  point  of  rupture do...        .074 

Reduction  in  area  after  rupture,  per  contum  of  original  section 24.6 

Poaition  of  rupture 2".20  ftom  neck 

Character  of  broken  anrface granular,  radiating  fh>m  a  dull  apot  at  the  eircumferenoo. 

Elongation  of  inch  aections , 'MO,  ".18,  ",2l*,  ".U 


12-INCH   B.   L.   RIFLED   MORTARS. 

12-IllCH  B.  L.  MOBTAB,  HO.  9. 

Hoop  A^. 
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No.  4126. 


Marks,  ^*^.^^* 

Biameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  loads. 

Eloufration 
per  inch. 

Sncceaslro 
elongation 
per  inch. 

• 

Saoceesivo 

Remarks. 

ToUl. 

Per  square 
inch. 

P«---*  per«,«ent 

1 

Pounds, 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,260 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,260 

14,750 

16^250 

15,750 

16,250 

16,750 

25.560 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
50,000 
61,000 
52,000 
68,000 
64,000 
66,000 
56,000 
57,000 
50,000 
61,000 
63.000 
66^000 
67,000 
102,320 

Inch. 
0. 

.000150 
.000400 
.000726 
.001050 
.001450 
.001600 
.001800 
.001850 
.001900 
.001050 
.009000 
.002100 
.002350 
.002000 
.004050 
.005875 
.007750 
.009375 
.011260 

Inch, 
0. 

.000150 
.000260 
.000325 
.000325 
.000400 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.000250 
.000250 

.ooi4r>o 

.001825 
.001875 
.00i625 
.001876 

Inch. 
0. 

Inch. 
0. 

InKial  load. 
Elastic  limit. 

.666025 
.000023 

.000025 
0. 



i 

1 1 

1 

i 

1 

Tensile  strength. 

Gmwal  wwMMkry, 

Tensile  strength  per  sqaare  inch  of  original  Motion poands..  10%^ 

Slastic  limit  per  saoare  inch  of  originiU  section ^o---    ^ij^ 

Blongation  per  incA  after  rupture inch..      •  J-'oJ 

Bloagation  per  inch  under  strain  at  elastic  limit do...  .002000 

Heduction  in  diameter  at  point  of  rupture «<>-••       -J^* 

Redaction  in  area  after  rupture,  per  centum  of  original  section ••       30.4 

Position  of  rupture * 1".40  ftrom  neck 

Character  of  broken  surf^oo silky  center;  granular  at  drcumferenoe 

Slongatlon  of  inch  sections «.U, 'Mi  ".2»*.  "-W 
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12-inch  b.  l.  bifled  mortabs. 
Hoop  A^, 


t         No.  4144. 
Marks,  ^2 MR. A, 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  4'^ 


AppUed  loads. 

Blonntion 
I>ermoh. 

Saccesaiye 
per  inob. 

Permaneiit 
set. 

Sacoessive 

permanent 

set 

Bemarks. 

ToUO. 

Fersqiuire 
Inoh. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,600 

10,000 

11.250 

12.500 

12,750 

18.000 

18.250 

13,600 

18.760 

14.000 

14.260 

14.760 

15.250 

15.750 

16,260 

16.750 

26,580 

Pounds. 
1.000 
6.000 
10,000 
20.000 
80.000 
40.000 
4^000 
60,000 
51,000 
52.0C0 
63.000 
54.000 
55.000 
56,000 
57.000 
50,000 
61.000 
68,000 
65.000 
67.000 
102,820 

JfieA. 
0. 

.000150 
.000300 
.000700 
.001025 
.001350 
.001476 
.001660 
.001700 
.001725 
.  001776 
.001825 
.001925 
.002076 
.002200 
.003000 
.004260 
.006500 
.008450 
.010250 

Inch. 
0. 

.000160 
.000150 
.000400 
.000325 
.000825 
.000126 
.000175 
.000060 
.000025 
.000050 
.000050 
.000100 
.000160 
.000125 
.000800 
. 001250 
.002260 
.001050 
.001800 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

i- 


General  summary. 

Tensile  strengtli  per  square  inch  of  original  seoUon pounds..  102^320 

Elastic  limit  per  square  inch  of  original  section , do...    54,000 

Elongation  per  inch  after  rupture inch..      .1676 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001825 

Reduction  in  diameter  at  point  of  rupture do...        .004 

Beduction  in  area  after  rupture,  perc«ntum  of  original  section 80.6 

Position  of  rupture T'.TS  fh>m  neck 

Character  of  broken  surface granular;  dull  eccentric  spot 

Elongation  of  inch  sections / ".11,  ."15^  ".28*,  ".IS 


12-INCH   B.  L.  RIFLED   M0RTAB8. 

Hoop  Bi. 


405 


No.  4142. 

Marks,  *2M^B, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


AppUcd  loads. 

SnceesslTe 
elongation 
per  inch. 

Permanent 

aet. 

Sncoeesiye 

permanent 

set 

TotaL 

Perraiwre 
incb. 

per  inch. 

Pounds. 

260 

1,250 

2.600 

5,000 

7,500 

10,000 

11,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,260 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

26,080 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80.000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000^ 
68,000 
60,000 
60,000 
82,000 
64,000 
60,000 
68,000 
70,000 
104^320 

Inch, 
0. 

.000150 
.000825 
.'000700 
.001076 
.001450 
.001625 
.001800 
.001825 
.001b7o 
.001026 
.002000 
.002025 
.002050 
.002125 
.002250 
.0023.'% 
.002700 
.004375 
.000500 
.008375 
.010050 
.012050 

Inch. 
0. 

.000150 
.000176 
.000376 
.000376 
.000375 
.000176 
.000175 
.000025 
.000050 
.000050 
.000075 
.000025 
.000026 
.000075 
.000125 
.000100 
.000350 
.001675 
.002126 
.001876 
.001675 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Blaedo  limit 
TensUe  strength. 

.000025 
.000026 

.000025 
0. 

« 

General  aummary. 


Tenstte  strength  per  square  iooh  of  original  section pounds 

Slasticlimil  per  sauAre  inch  of  orlgind  section do. 

Elongation  per  incn  after  rupture inch 

Klongation  per  inch  under  strain  at  elastio  limit i do.. 

Bednction  in  diameter  at  polntof  rupture do. 

Bednotlon  in  area  after  rupture,  per  contnm  of  original  section 

Position  of  mptare l."75froro  neck 

Cbaracter  «tf  broken  surface silky,  Interspersed  with  j^ranular  metal  at  the  cironmforenco 

Ktongation  of  inch  sections ".10,  ".16, ''.34*. "  16 


104,820 

67,000 

.1000 

.  002125 

.134 

41.9 
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12-INCH   B.  L.  RIFLED    MORTARS. 
12-inCH  E  L  MOBTAR,  HO.  10. 

Hoop  A3. 

No.  4128. 


Marks,  ^*^,S«*^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

ElooKatdon 
per  inch. 

Saccesslve 
elonfration 
per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

iDOh. 

Poundt. 
250 
1,250 
2,500 
6.000 
7.600 
10,000 
11,250 
12,500 
12.760 
13.000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.500 
14.750 
15,000 
15.250 
15.500 
15,750 
16.000 
16.500 
17.000 
17,500 
18.000 
18,500 
27,500 

poundf. 
1,000 
6.000 
10,000 
20,000 
30.000 
40.000 
46,000 
50,000 
61,000 
52,000 
53,000 
64,000 
65.000 
56,000 
57.000 
58^000 
50.000 
60,000 
61.000 
62,000 
63.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 

110,360 

JfidL 
0. 

.000160 
.000376 
.000676 
.001025 
.001375 
.001625 
.001675 
.001726 
.001760 
.001776 
.001825 
.001875 
.001050 
.002000 
.002050 
.002100 
.002200 
.002276 
.002425 
.002660 
.002025 
.003025 
.005700 
.007900 
.000250 
.010825 

Inch, 
0. 

.000150 
.000225 
.000300 
.000350 
.000350 
.000150 
.000150 
.000060  . 
.  000025 
.U000i5 

Inch. 
0. 
0. 

IfUh. 

0. 

luitialload. 

0. 
0. 

.000050 
.000050 
.000075 
.OOOOoO 

::::::::: 

.000050 
.000050 
.000100 
.000075 
.000150 
.000125 
.000375 
.001000 
. 001775 
.001800 
.001750 
.001575 

Elastic  limit 

Tensile  strength. 

i 

General  summary. 

Tensile  8trens:th  per  square  inch  of  orlfinAl  section    pounds..  110.360 

Elastic  limit  per  sqaare  inch  of  original  section do...    61,000 

Blongation  per  inon  after  rupture inch..         ,13 

Elongation  per  inch  under  strain  at  elastio  limit do  ..  .002275 

Redaction  in  diameter  at  point  of  rupture do...       .064 

Reduction  in  area  after  rupture,  per  centum  of  original  Roctiou  21.4 

Position  of  rupture l".90frQm  neck 

Chamoter  of  broken  surface granular,  radiating  from  a  small  dull  spot  in  clroumferanoe 

Elongation  of  inch  sections ".00,  ".20*.  ".13,  ".19 


13-lNGH   B.   L.   HIFJL£D   MORTARS. 

Hoop  Aq. 
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No.  4163. 

Diameter,  '\5M. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4f\ 


Applied  loadB. 

Elongation 
per  iDAh. 

SaooeBslve 
elOD  station 
per  inch. 

Pennanont 
set. 

SaooesaiTe 

permanent 

Bet. 

Bemarka. 

TotoL 

PersonftTe 

Poimdf. 
230 

2,600 
5,000 
7,500 
10,000 
11250 
12,500 
12.750 
13,000 
13,250 
13,600 
18,750 
14,000 
14.250 
14,900 
14,750 
15,000 
15.500 
18.000 
10L500 
17,000 
17,500 
26^470 

Pimndt. 
1,000 
^000 
10,000 
20,000 
80,000 
40.000 
45,000 
50.0UO 
61,000 
52.000 
53,000 
54,000 
55^000 
50.000 
67,000 
58,000 
60.000 
80,000 
02.000 
64,000 
08,000 
08.000 
70,000 
101,880 

Inch, 
0. 

.000100 
.000300 
.000700 
.001075 
.001425 
.001576 
.001776 
.001800 
.001825 
.001875 
.001025 
.001060 
.002000 
.002050 
.002200 
.002826 
.002826 
.005175 
.007250 
.009000 
.011000 
.012875 

Indi. 
0. 

.000100 
.000200 
!000400 
.000375 
.000350 
.000150 
.000200 
.000025 
.0iK)O25 
.tOOOSO 
.000050 
.000025 
.000050 
.000050 
.000150 
.000126 
.000500 
.002350 
.002075 
.001750 
.002000 
.001875 

Jneh 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0C0150 
.000175 

.<M)0I50 
.000025 

General  summary. 


Tensile  strength  per  sqnaTelnoli  of  original  section .* poands.. 

£lastio  limit  per  sqnare  Inch  of  original  section do... 

Biongation  per  Inon  after  ruptare ! inch.. 

filongaiion  per  inoh  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Kediiction  In  area  alter  rupture^  per  centum  of  oiiginal  section 41.9 

Position  of  roptare , r'.7  from  neck 

Character  of  orolcen  snrflioe silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inoh  secUons ".18,  ".84*. 'M4.  ".10 


101,880 

67.000 

.1776 

.002050 

184 


wmmmm 
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12-lNCH  B.   L.    RIFLED   M0RTAR8. 

Hoop  Bi. 


No.  4U& 

MarkB,  '^¥.^-^» 

Diameter,  ^^564• 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4'^ 


Applied  loads. 

EloDsation 
per  iDoh. 

Saooeaaire 

Permanent 
set. 

Succeaaive 

pennanaot 

aet 

Beniarka. 

TotaL 

Peraqoare 

elongation 
perinob. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12.750 

13,000 

1^,250 

13,500 

13.760 

14,000 

14.250 

14,500 

14,750 

15,000 

16,500 

16,000 

16,500 

17,000 

17,600 

25,170 

Pound*, 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55^000 
56^000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
100,680 

Inch, 
0. 

.000175 
.000325 
.000700 
.001000 
.001500 
.001700 
.001800 
.001826 
.001875 
.001025 
.001050 
.002000 
.002050 
.002100 
.002200 
.002300 
.002526 
.003500 
.006750 
.008050 
.010250 
.012250 

Inch. 
0. 

.000175 
.000150 
. 000375 
.000300 
.000500 
.000200 
.000100 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000050 
.000100 
.000100 
.000225 
.000075 
.002260 
.002300 
.002200 
.002000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatie  limit 
Tensile  strength. 

.000025 
.0OU025 

.000025 
0. 





General  eummarg. 

Tensile  strength  per  sqaare  inch  of  original  seoUon ponnds..  100,680 

Slaatiollmit  per  sqaare  iBcb  of  original  aection do...    57,000 

Blongasion  per  inch  after  ruptnre inch..      .1675 

Elongation  per  inch  ander  strain  at  elaatio  limit do...  .002109 

Beduction  in  diameter  at  point  of  rapture do...       .114 

BedaeUon  in  area  after  rnptare,  per  eentom  of  orij;iual  section 36LA 

Position  of  rnptare 1".60  from  neek 

Character  of  broken  sarfaoe granalar,  60  per  cent. ;  silky,  40  per  eent. 

Xbngation  of  inch  sections ".12^  ^80*.  ".U,  ".IS 


12-INCH   B.   U  HIFLED   MOBTARS. 

IS-DTCH  &  L  MOBTAB,  HO.  11. 

Hoop  A4. 

No.  4143. 
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Marks,  «^t{^^ 

Diameter,  ".564. 

SeotioDal  area,  .25  square  inch. 

Gauged  length,  4f'. 


Applied  lottdB.      1 

per  inch. 

SaooeeiiiTe 
elongation 
perinoh. 

Permanent 
set 

Sncoeesive 
set. 

Remarks. 

ToUL 

PerMQAre 

Pcundi» 
'   350 
1.250 
2,600 
6^000 
7.500 
10,000 
11,250 
12,660 
13,750 
13,000 
13,250 
13.500 
18.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.750 
16.260 
16.750 
17.256 
17.750 
25,680 

Pound*. 
1,000 
5.000 
10,000 
20.000 
80,000 
40.000 
45.000 
50,000 
51,000 
52,000 
53,000 
54.000 
65.000 
56,000 
57,000 
58,000 
50,000 
60.000 
61.000 
63.000 
65.000 
67,000 
60,000 
71.000 
102,620 

Inch. 
0. 

.000160 
.000300 
.000660 
.061000 
.001326 
.001500 
.001700 
.001725 
.001750 
.001800 
.001825 
.001875 
.001025 
.001076 
.002050 
.002200 
.002450 
.002800 
.004500 
.006875 
.008780 
.010700 
.012750 

Jneh. 
0. 
.000150 
.000150 
.000350 
.000350 
.000325 
.000175 
.000200 
.000025 
.000025 
.000050 
.000025 
.000060 
.000050 
.000050 
.000075 
.000150 
.000250 
.000350 
.001700 
.802375 
.001875 
.001050 
.002050 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0 
.0 

• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands..  1C2,620 

Elastic  limit  per  sqnare inch  of  original  section do...    58,000 

Slongation  per  inch  after  ropt are inch..      .1625 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002030 

Bednction  in  diameter  at  point  of  raptors do...       .104 

Bednction  in  area  after  rapture,  per  centam  of  original  seoUon 83.5 

Position  of  rnptare .-.r'.45ft-omneok 

Chanoterof  orokensnrface granular,  silky  center 

"•      1  of  inch  sections ".00,  ".13,  ".28*,  ".16 
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12-INCH   B.    L.   RIFLED    MOBTAfi& 


Hoop  B5. 

No.  4150. 

Marks,  ^^'i.^i*®* 

Diameter,  ''.564. 

Sociional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  iMKlfl. 

Elonntion 
perlDOh. 

Snoceaaiye 
eloncation 
perlooh. 

Permanent 
set. 

SnooeMivo 

permanent 

•et. 

Bemarlu. 

« 

Total. 

%X" 

Pound$. 
250 
1,250 
2,500 
6,000 
7,800 
10,060 
11,260 
12,500 
12,760 
13.000 
13,250 
13,500 
13,780 
14,000 
14.250 
14,500 
15,000 
15.500 
16.000 
16,500 
17.000 
26,820 

Pmtnda. 
1.000 
6,000 
10.000 
20.000 
30,000 
40.000 
45.000 
50,000 
81,000 
82.000 
63.000 
64,000 
66.000 
50.000 
87,000 
88,000 
60,000 
62.000 
64,000 
66.000 
68.000 
103.280 

Indu 
0. 

.000100 
.000278 
.000876 
.000050 
.001275 
.001426 
.001600 
.001650 
.001678 
.001728 
.001750 
.001775 
.001860 
.002028 
.002250 
.002050 
.004626 
.006500 
.008625 
.010378 

Tneh, 

0. 

.000100 
.000175 
.000300 
.000375 
.000325 
.000150 
.000175 
.000050 
.000025 
.000050 

-.000025 
.000025 
.000075 
.000175 
.000225 
.000700 
.001675 
.  001875 
.002126 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  strength. 

6. 
0. 

............ 

■ 

1 

1... 

, 

1 

General  enmmary. 

Tensile  BtrenKth  per  square  inch  of  oriffinal  section poands..  103,280 

Slasticlimit  per  sqaare  inoh  of  original  section do...    65.000 

Elongation  per  incQ  after  mptnre inch..      .1800 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001776 

Reduction  in  dlAmeter  at  point  of  nptnre do...       .134 

Reduction  in  area  after  roptare.  per  centnm  of  original  section 41.0 

Position  of  rnptare l."70  fhnn  neok 

Character  of  broken  surfiMse ailky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".12,  ".  l^  ".  38*, ".  12 


12-INCH   B.  L.  RIFLED   MORTARS. 

12-inCH  B.  L.  MORTAB,  VO.  1& 
Hoop,  A4. 

No.  4151. 

Marks/*  ^^^4*^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 
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Applied  l«d<i. 

Elongation 
periBch. 

Saceesalve 
elonfcation 
per  inch. 

Permanent 
set. 

Saoceaslye 

permanent 

set. 

Bemarka. 

TotoL 

PersquAre 
inoh. 

Pounds, 

250 

1,250 

2,600 

6,000 

7,500 

10.000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

16,000 

15.500 

16.000 

16,500 

17,000 

25,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45^000 
60,000 
61,000 
52,000 
63,000 
54,000 
56,000 
66.000 
57,000 
58,000 
60,000 
62,000 
61000 
66,000 
6(),000 
10S,480 

Inch. 
0. 

.000150 
.000300 
.00062ft 
.001025 
.001300 
.001475 
.001650 
.001700 
.001750 
.001776 
.001825 
.00187A 
.002050 
.003375 
.002926 
.004750 
.000700 
.008375 
.010000 
.0U875 

Inch. 
0. 

.000160 
.000150 
.000326 
.000400 
.000275 
.000175 
.000176 
.000050 
.000050 
.000026 
.000050 
.000050 
.000175 
.000326 
.000550 
.001825 
.001050 
.001675 
.001625 
.001876 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUo  Umit. 
Tensile  strength. 

0. 
0. 

............ 

General  summary. 

Tensile  strength  per  sqnare  ineh  of  original  section .*• pounds..  102,480 

Slasticlimit  per  so  tiare  inch  of  original  section do...    65,000 

Elongation  per  inon  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001876 

Bedaetlon  in  diameter  at  point  of  rupture do...       .124 

Rednctian  in  area  after  rupture,  per  centum  of  onginal  section 89.3 

Position  of  rupture 1".  46  ftom  neolc 

Character  of  broken  snrfisoe »^J$  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections MO,  ".12,  ".29*.  "17 
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12-inch  b.  l.  rifled  m0btab8. 
Hoop  Bi. 
No.  4164. 


Marks,  **^,^«^' 
Diameter,  '^564. 
Sectional  area,  .25  square  inch 
Gauged  length,  4^". 


Applied  loads. 

Elongaiioii 
permoh. 

SaoeeMive 

Permaneot 

Mt. 

Saocessive 

permanent 

set. 

Remarks. 

TotAi. 

Per  square 
inch. 

Powidi, 
250 
1,250 
2,600 
5,000 
7,600 
10,000 
11.250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.230 
14.500 
14.750 
15,000 
15.250 
15.500 
15,750 
16. 000 

16,  500 
17,000 

17.  .'HM 
18.000 
18.500 
27,910 

1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57.000 
58,000  , 
50,000 
60,000 
61,000 
62.000 
63.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
111,640 

0. 

.000125 
.000300 
.000600 
.000060 
.001275 
.001450 
.001600 
.001660 
.001676 
.001725 
.001760 
.001776 
.001800 
.001825 
.001875 
.001925 
.001975 
.002000 
.002075 
.002150 
.002300 
.002700 
.004500 
.006550 
.006250 
.000875 

Inoh. 
0. 

.000125 
.600175 
.000300 
.000350 
.000325 
.000175 
.000150 
.000050 
.000025 
.000050 
.000025 
.000025 
.000025 
.000026 
.000050' 
.000050 
.000050 
.000025 
.000075 
.000076 
.000150 
.000400 
.001800 
.002050 
.001700 
.001625 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

OL 

Creneral  summary. 

Tensile  stren^h  per  square  inch  of  oridn*!  section pounds..  111,640 

Elastic  limit  per  square  inch  of  orlginaTsection do...    61.000 

Elongation  per  inch  after  rapture inch..      .1476 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .  104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

l*ofdtionof  rupture. "1.05  from  nock 

Character  of  broken  surface granular,  silky  center 

Elongation  of  inoh  seotions ''.22*. 'M7/.11,  ".00 


12-INCU   B.   L.   RIFIi£D   MORTAKS. 

12 mCH  B.  L.  kOBTAB,  HO.  13. 

Hoop  A^. 

No.  4156. 
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Marks,  "\^^- 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4'^ 


Applied  lofrlfl. 

Slonntton 
peruich. 

SaocesslTe 
eloncation 
perlnch. 

Permanent 
set 

SnocessiTe 
penoHDent 

8«t. 

Remarks. 

TotaL 

Per  sqaare 
inob. 

Poundt, 
250 
1,250 
2.900 
5,000 
7,500 
10,000 
11,250 
12.500 
1J,790 
UOOO 
18,290 
13,908 
13,790. 
14,000 
14,390 
14,900 
14,750 
19^000 
15^260 
18^500 
16,000 
16,600 
17,000 
17.600 
18,000 
25,410 

1.000 
9.000 
10.000 
20,000 
80,000 
"     40.000 
45.000 
90.000 
91,000 
92.000 
98.000 
94.000 
99,000 
96.800 
97,000 
98,000 
08.000 
60,000 
61.000 
63.000 
64.000 
66.000 
68.000 
70,000 
72.000 
101.640 

Inch. 

0. 

.000125 
800300 
!000650 
.001029 
.0014UO 
.001550 
.001750 
.001775 
.001800 
.001850 
.001880 
.001860 
.001979 
.002000 
.003060 
.002100 
.002200 

-.002300 
.002550 
.004375 
.006050 
.009125 
.011125 
.013129 

Ineh. 
0. 

.000125 
.000175 
.000350 
.000375 
.000?«76 
.000150 
.000200 
.000025 
.000025 
.OOOOJO 
000090 
.' 000050 
.000025 
.000025 
.000060 
000050 
:  000100 
.000100 
.000250 
.001825 
.002575 
.002175 
.002000 
.002UOO 

IfUh. 

0. 
0. 

Jneh, 
0. 

Initial  load. 
Elastic  limit 



8. 
0. 

;;■."'!"!'.!  :::""" 

Tensae  strength. 

i                       1     '          " 

Oeneral  aummarg. 

Tensile  strenicth  per  sqaare  inota  of  original  section pounds..  101.840 

Elastic  limit  per  sooare  inch  of  originafsection do...    99,000 

Slongation  per  inob  after  rnptare inch..      .1775 

Slongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Bednetton  in  diameter  at  point  of  raptnre  do...       .154 

Bednetion  in  area  after  rnptare.  per  Ci*iiuim  of  origiaal  section 47. 2 

Position  of  mptore at  middle  of  stem 

Charaoter  of  broken  snrfiMse eilkv;  trace  of  granulation 

ISIongationofinohsectiona.... "10,".29*,''.35*/'.07 
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12-INCU    B     L.    RIFLED   MORTABS. 

Hoop  B|. 


No.  4166. 

Marks,  ^*Vtf^* 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  ^". 


Applied 


I 


ToUL 


PimfMb. 
250 
1,250 
2.500 
5,000 
7,500 
10^000 
11.250 
12,600 
12,750 
18.000 
18,260 
18,500 
18,750 
H,000 
14,500 
16,000 
15.500 
1«,000 
16.500 
25,080 


aoua 

QOO. 


inol 


Elongation 
.  perTnoh. 


1«000 
5.000 
10.000 
20,000 
80,000 
40,000 
46.000 
60,000 
51,000 
52,000 
58,000 
54.000 
55,000 
56,000 
58,000 
60.000 
62,000 
04.000 
06,000 
100,120 


0. 

.000125 
.000350 
.000700 
.001100 
.001425 
.001600 
.001826 
.001850 
.001875 
.001925 
.002100 


.003000 
.004875 
.006775 
.008500 
.010425 
.012000 


SucoomIto 
olonfeation 
p«r  inch. 


Inch. 
0. 

.000125 
.000225 
.000350 
.000400 
.  000325 
.000175 
.000226 
.000025 
.000025 
.000050 
.000175 
.000225 
.000675 
.001875 
.001900 
.001735 
.001925 
.001575 


PermimeDt 
mU 


SocoMslTe 

permanent 

■et. 


IimA.            Inch, 
0.               i    0. 
0.  ; 




1 

.000100 
.000100 

.000100 
0. 



.....  ...... 

'....-.....-. 

1 

.. 

BemArlu. 


Initial  load. 


Eiaatic  limit 


Tensile  strenji^tlL 


Gtmwal  swnmary. 


Teosfle  stren^h  per  square  inch  of  orl^nal  section pounds. .  100, 120 

Elastic  limit  per  sqnare  inch  of  original  section do...    58.000 

Blonjcation  per  inch  aftorrupture  ,., inch..      .  1750 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001925 

Bednction  in  diameter  at  pointof  ruptare do...       .184 

Bedttction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture 1".3  from  nock 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections...... 'M8,  ".28*.  ".'13,  ".U 


12-INCH    B.  L.  RIFLED   MORTARS. 
12-inCH  B.  L.  MOETAR,  KO.  14. 
Hoop  A4. 

No.  4155. 

Marks,  "^j,^}J^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 
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Applied  loads. 

Elongation 
per  inch. 

Sacceeaive 
elongation 
per  Inch. 

SuccewiTe 

Remarks. 

TotaL 

Per  aqaare 

Permanent  permanent 
■*'•               sot. 

Boundt. 

250 

1,260 

2.500 

5.000 

7,500 

10,000 

11,260 

12,600 

12,760 

13,000 

13.250 

13.  W 

18,750 

14»000 

14,500 

16.000 

15.500 

16,000 

16,600 

23,820 

Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
61,000 
52.000 
63,000 
54.000 
65,000 
56.000 
68,000 
60,000 
62.000 
64,000 
66.000 
05,280 

Inch, 
0. 

.000100 
.000250 
.000550 
.000025 
.001225 
.001400 
.001650 
.001600 
.001625 
.001675 
.001775 
.002250 
.004200 
.006750 
.000500 
.010625 
.012500 
. 015125 

Inch, 
0. 
000100 
.000150 
.000300 
.00037ft 
.000300 
.000175 
.000150 
.000050 
.000025 
.000060 
.000100 
.000475 
.  002n<)0 
.002550 
.002750 
.001125 
. 001875 
.002625 

1 
Inch. 

S: 

Inch. 
0. 

luiUal  load. 

Elastic  limit      ' 
Tensile  strength. 

^  .     

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    05,280 

Blaatic  limit  persjaarelnch  of  original  section do...    53.000 

Elongation  per  incn  after  rapture inch..      .2076 

KloDgation  per  inch  under  strain  at  elastic  limit do...  .001675 

Redaction  in  diameter  at  point  of  rupture do...       .174 

Redaction  in  area  after  rapture,  per  centum  of  original  section 52.2 

Position  of  rupture 2".05  ftrom  neck 

Character  of  broken  surface , silky 

XloDgation  of  inch  aecUoQS ".12,  ".41*,  ".18^  ".12 
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12-INCH   B.    L.    RIFLED   MORTABS. 


Hoop  B,. 
No.  4261. 


Marks,  "^^^a"* 

Diameter,  ".56L 

Sectional  area,  .25  square  inch. 

Ganged  length,  4f\ 


Elongfttioii 
permch. 

Saeceosive 
elonntion 
per  inch. 

Pemianeni 

SOGMMlve 

BeouTks. 

ToUL 

PerMOAra 

permMieiit 
aet. 

Poundi. 
250 
1,250 
2.500 
5,000 
7,600 
10,000 
11,250 
12,500 
12,750 
18,000 
13,250 
13,600 
18,750 
14,000. 
14,250 
14.500 
15,000 
15.500 
16,000 
18,500 
17,000 
25,890 

Paundt, 
1,000 
6,100 
10,000 
89,000 
80.000 
40.000 
46,000 
50,000 
61,000 
52.000 
53,000 
64,000 
65,000 
58,000 
67,000 
68,000 
60.000 
82.000 
84,000 
68.000 
68.000 
101,580 

Ineh. 
0. 
000100 
.000225 
.O00.-»50 
.000900 
.001250 
.001425 
.001600 
.001650 
.001700 
.001726 
.001760 
.001825 
.002075 
.002525 
.003675 
.005725 
.007250 
.008750 
.010780 
.012400 

Ineh, 
0. 

.000100 
.000125 
.000825 
.000350 
.000350 
.000176 
.000176 
.000060 
.000050 
.000026 
.000025 
.000076 
.000250 
.000450 
.001150 
.002060 
.001526 
.001500 
.001050 
.001700 

Ineh, 
0. 
0. 

Inch. 
0. 

InitUIloftd. 
Elastic  limit 

0. 

.000025 

"Vooowi" 

1 



Tonailc  etrciiRth. 

General  eummary. 


Tensile  strength  per  square  Inch  of  original  section pounds.. 

Xlastielimltpersqoare  inch  of  original  section do... 

Elongation  per  inch  after  raptnre... inch.. 

Elongation  per  inch  nnder  strain  at  elastio  limit do... 

Bedaction  in  diameter  at  point  of  mptnre do... 

Sednction  in  area  after  rupture,  per  oentnm  of  original  section 4L9 

Position  of  mptnre at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  seoUons 'MO,  ".22*.  ".28%  ".12 


101,000 

65,000 

.1760 

.001825 


f 


12-INCH   B.   L,    BIFLED   MOETARS. 
12-nrCH  B.  L.  HOBTAR,  VO.  15. 

Hoop  A3. 

No.  4268. 
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Marks,  ^VS^" 

Diameter,  '^.564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb,  ^". 


Applied  l<Mdfl. 

perlDCh. 

SocceeAiTe 
eloDjEatlon 

Perroauent 
set. 

Sacceedve 
set. 

Bemarks. 

Total 

Persqiuffe 
inoh. 

Poufuto. 
250 
1.200 
3.500 
6.000 
7.500 
10,000 
11,250 
12.500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
16,000 
16,250 
15^500 
15^750 
16,000 
16,250 
16,600 
17.000 
17,  BOO 
18.000 
18,500 
28»120 

PwndM, 
1,000 
6,000 
10.000 
20.000 
30.000 
40.000 
46,000 
50.000 
61.  COO 
62.000 
53,000 
64.000 
66.000 
66.000 
67.000 
68.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
68,000 
70,000 
73.000 
74,000 
113.480 

Jnek, 
0. 

.000126 
.000800 
.000660 
.000050 
.001275 
'    .001450 
.001626 
.001050 
.001700 
.001760 
.001776 
.001826 
.001876 
.001900 
.001960 
.001975 
.002026 
.002050 
.002076 
.002126 
.002250 
.002826 
.002450 
.003050 
.004776 
.006700 
.008460 

Inch, 
0. 

.000126 
.000175 
.000350 
.000900 
.000326 
.000175 
.000175 
.000025 
.000050 
! 000050 
.000025 
.000050 
.00005C 
.000025 
.000050 
.000025 
.000050 
.000025 
.000025 
.000050 
.000125 
.000075 
.000125 
.000600 
.001725 
.001925 
.001750 

Inch, 
0. 
0. 

0. 

InitUlload. 

Elastic  limit 
Tensile  strength. 

' 

0. 
0. 



] 

1 

1 

• 

General  summarif. 

Tensile  itreogtli  per  square  inoh  of  orieinal  seotion pounds..  112, 480 

Blaatic  limit  per  square  inch  of  original  seotion do...    63,  uoo 

EJongation  per  inoh  after  rupture inch..      .1476 

ZtoDgatioo  per  inoh  under  strain  at  elastio  limit do...  .002125 

Seduction  in  diameter  at  point  of  rupture do...       .104 

Seduction  in  area  after  rupture,  per  centum  of  original  seotion 33.6 

Position  of  rupture 1".25  from  neck 

Oharaeter  of  Broken  Bur&Ge gmnular,  silky  center 

SloDgation  of  faich  sections , M6,  ".22, 'M2,  ".09 

H.  Ex.  166 ^27 
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12-lNOH  B.    L.   RIFLED   M0BTAR8. 
II  OOP  Bi. 


No.  4262. 

Diameter,  ''.664. 

ScctioDal  area,  .25  square  inch. 

Gauged  length,  \". 


Applied  loads. 

Total. 

Peraqaare 
Inch. 

round*. 

rwnd». 

•i60 

1.000 

1,250 

5.000 

2,500 

10.000 

6.000 

20,000 

7.500 

30,000 

10,000 

40.000 

11.2S0 

46.000 

12,500 

50.000 

12.  760 

51.000 

13,000 

5»,000 

13,260 

53,000 

13.600 

64.000 

13,750 

56.300 

14,000 

66.000 

14,250 

57,000 

14,500 

68,000 

14,  750 

69,000 

35.000 

60.000 

15. 260 

CI,  000 

15.500 

62,000 

16,750 

6:1.000 

16,000 

61.000 

16,500 

66.000 

17.000 

68.000 

17,500 

70,000 

18.000 

72,  (KK) 

1R.600 

74,000 

S6.2C0 

105, 160 

Elon^tioD 
per  inch. 


Inch. 
0. 

.000126 
.000360 
.000650 
.000950 
.001276 
.U01450 
.001026 
.001660 
.001675 
.001700 
.001750 
.001775 
.001826 
.001860 
.001900 
.001960 
.602000 
.002050 
.  002276 
.002576 
. 003626 
.005760 
.  007576 
.000126 
.011000 
.013000 


8ncoea8iT« 
elonfsation 
per  inob. 


Inch. 


PormaneatiSnooeaalve 
set.        tPermwent 


I 


iDitial  load. 


Inch.  In  ch. 

0.  I  0. 
.000125 
.000226 
.000300 
.000300 
.000326 
.000176 
.000175 
.000026 
.000025 
.000025 
.000060 
.000025 
.000050 
.000026 
.000050 
.000050 
.000050 

.000050  1 ; '  Elaatlclimit 

.000226 
.000300 
.  001050 
.002125 
.001825 
.001560 
.001875 
.002000 


Remarks. 


Tensile  stroDgth. 


Genei'al  summary. 

Tensile  strength  per  square  Inch  of  oriflnal  section pounds. .  105.160 

Elastic  limit  per  square  inch  of  uriginu  section do...    61.000 

Elonjcation  per  inch  after  mptnre  inch..      .1750 

Eloneaiion  per  inch  under  strain  at  elastio  limit do...  .002056 

Keduotion  in  diameter  at  point  of  rupture do...       .154 

deduction  in  area  after  rupture,  per  centum  of  oiiginal  section 47.2 

I'osirion  of  ruptuie 1''.80  from  neck 

(Character  of  Droken  surface tilky 

ElonKaUonofinchaectiona ".25*.  ".23,  ".12,  ".10 


12-INCH    B,    L.    RIFLED   M0ETAR8.' 

12-IirCH  B.  L.  MORTAR,  HO.  16. 

Hoop  A4. 

No.  4265. 
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Marks,  '^^J^tf^* 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gaugedlength,  if'. 


Applied  loads. 

perlnoh. 

Sacoessive 
eloDEfttion 
per  Inch. 

Permanexit 
set 

Sacoessive 

perraanent 

set. 

Remarks. 

Total. 

Per  Moaie 
Indi. 

Poundf. 
250 
1,250 
2,600 
6,000 
7.600 
10.  COO 
11,260 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
16,250 
15,500 
18,000 
10,500 
17,000 
17.500 
18,000 
28.120 

FwMda. 
1,000 
6.000 
10,000 
20,000 
80.000 
40,000 
46,000 
50,000 
61,000 
62,000 
58,000 
64,000 
66.000 
68.000 
67.000 
68,000 
60,000 
80,000 
81,000 
82,000 
64.000 
88,000 
88,000 
70,000 
AOOO 
112,480 

Inch, 
0. 

.000076 
.000250 
.000526 
.000025 
.001225 
.001425 
.001800 
.001660 
.001700 
.001726 
.001750 
.001800 
.001826 
.001876 
.001025 
.001976 
.002075 
.002200 
.002426 
.002960 
.004000 
.006500 
.007126 
.008760 

Inch. 
0. 

.000076 
.000176 
.000276 
.000400 
.000800 
! 000200 
.000176 
.000050 
.000050 
.000026 
.000026 
.000050 
.000025 
.000060 
.000050 
.000050 
.000100 
.000125 
.000226 
.000525 
.001050 
.001500 
.001<{25 
.001826 

0. 

a 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 



, 

V 

General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..  112,480 

BlasUo  limit  per  sanare  inch  of  original  section do...    69,000 

Xlongation  per  ineli  after  raptare inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001976 

Bedaetion  in  diameter  at  point  of  rupture do...       .084 

Bednotion  in  Area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  mptnxe 1".40  ftiom  neok 

Cbancter  of  broken  surCsce granular,  silky  center 

Blongationofinohseotions ".17/'.22*,  ".15\  ".10 
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12-inch  b.  l.  bipled  mobtabs. 
Hoop  Bi. 


No.  4266. 
Marks,  "^,^(j*»* 
Diameter,  "  .564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  4''. 


Applied  loids. 


Totld.     f'^.X" 


PoundM. 
2S0 
1,250 
2,600 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13, 750 
14,000 
14.250 
14,750 
15,250 
15,750 
16,250 
10,750 
20,170 


Pounda, 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,  COO 
57,000 
60.000 
61,000 
03,000 
65.000 
67,000 
104,680 


Elonf[alion 
per  Inch. 


Inch. 
0. 

.000100 
.000325 
.000700 
.001025 
.  001350 
.001660 
.001725 
.  0P1750 
.  001775 
.001825 
.  001875 
. 001975 
.002100 
.002250 
.002575 
.003750 
> 005300 
.006875 
.008375 


Saccessive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000225 
.000375 
.000325 
.000325 
.000200 
. 000175 
.000026 
.000025 
.000050 
.000050 
. 000100 
. 00012S 
.000150 
.000325 
.001175 
.001550 
.  001575 
.001600 


Permanent 
set. 


Inch. 


.000025 
.0000:^5 


Sncoesftive 

permBnent 

set 


Inch. 


.000025 


ReniArks. 


InitUl  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  ineh  of  original  section ponnds..  104^680 

Elasticlimit  per  square  inch  of  originifl  section *» ...do...    54,000 

Elongation  per  inch  after  raptare inch..        1725 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001875 

Kednction  in  diameter  at  point  of  rupture do...        .124 

BeducUon  in  area  after  rapture,  per  centum  of  original  section 89.2 

Position  of  rupture 2".  25  ftt>m  neclE 

Character  of  broken  surface granular  at  circumference;  silky  center 

Elongatioo  of  inok  sections ,,.,.., ,•,....•.•• ^'10,  ".21%  ".28*,  ".09 


12-INCH   B.   L.   RIFLED   MORTARS. 

12  mCH  B.  L.  HOETAE,  NO.  17. 

Hoop  A4. 

No.  4269. 
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Marks,  ^^J^'^ 

Diameter,  ''.564. 

SectioDal  area,  .25  sqaare  inch. 

Ganged  length,  4". 


BloDsation 

Saoceasire 
elongation 
perlnob. 

Permanent 
aet. 

Snccesaive 

perniaiicot 

tet. 

Eemarka. 

TotaL 

Per  BQuare 
inGh. 

permoh. 

Poundi. 
250 
1.250 
2.500 
6,000 
7,500 
10,000 
11,260 
12,500 
12.750 
13.000 
13.250 
13.500 
13.750 
14.000 
14.250 
14.500 
14.760 
15,000 
16.250 
15.500 
15.750 
16.000 
16.500 
17,000 
17,500 
18,000 
18,500 
27,490 

Pound*, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
60,000 
51.000 
62.000 

-   58.000 
54.000 
55.000 
56,000 
57,000 
58,000 
59.000 

.  60,000 
61.000 
62.000 
68.000 
64,000 
06,000 
68,0U0 
70,000 
72.000 
74.000 
100,960 

Inch. 
0. 

.000075 
.000300 
.000625 
.001000 
.001300 
.001450 
.001625 
.001700 
. 001725 
.001775 
.001800 
.001825 
.001850 
.001875 
.001975 
.002000 
.002025 
.002050 
.002150 

.002525 
.003725 
.005325 
.007150 
•    .008775 
.010275 

Inch. 
0. 

.000075 
.000225 
.000325 
.000375 
.000300 
.000150 
.000175 
.000075 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000100 
.000025 

Inch. 
0. 
0. 

Inch. 
0. 

Inilial  load. 

.ocoo:5 

.  ottou'jj 

.000025 
0. 

.000025 

.000025 
.000100 
.000125 
.000250 
.001200 
.001600 
.001825 
.001625 
.001500 

Elastic  limit 



1 

t 

Tensile  strength. 

General  summary. 

Tenafle  atrength  i»er  aqnare  inob  of  original  aeetion ponnda..  109,960 

£Ia8tio  limit  per  square  inch  of  original  section do...    61,000 

!E1ongatlon  per  inch  after  mptnre inch . .       .155 

Slongation  per  inch  nnder  atrain  at  elastic  limit do...  .002050 

Hednction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  ceuium  of  original  section 39.2 

Position  of  rupture 2"  fh>m  neck 

Character  of  broken  aurfaoe silky 

Sloncationofinchsectiona ".08,  ".13. ''.30*. 'Ml 
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12- INCH   B.   L.   KIFLED   MORTAKS. 

Hoop  Bi. 
:So.  4204. 


Marks,  ^^fi'^ 

Diameter,  'K5G4^ 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  4". 


Applied  loads. 

EloDffation 
per  Inch. 

Saccessire 

elongation. 

per  inch. 

Permanent 
•et. 

SacceMire 

permanent 

set. 

Remarks. 

ToUl. 

Per  sqaare 
inch. 

Poundt, 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,260 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14, 750 
15,000 
15,250 
16,500 
16, 750 
10,000 
16.500 
17,000 
17,600 
18,000 
18,600 
27,360 

Poundt, 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
45.000 
60,000 
51,000 
52,000 
63,000 
HOOO 
55.000 
56,000 
57,000 
58,000 
60,000 
60,000 
61.000 
62.000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
109,440 

Ineh, 
0. 

.000076 
.000300 
.000550 
.000875 
.001250 
.001400 
. 001575 
.001600 
.001626 
.001650 
.001700 
.001760 
.  001776 
.001800 
.001850 
.001876 
.001026 
.002000 
.002126 
.002326 
.002760 
.004000 
.005500 
.007300 
.008826 
.010476 

Inch. 
0. 

.000075 
.000225 
.000250 
.000326 
.000376 
.000150 
.000176 
.000026 
.000025 
.000026 
.000050 
.000050 
.000026 
.000025 
.000050 
.000025 
.000050 
.000076 
.000125 
.000200 
.000425 
.001250 
.001500 
.001800 
.001515 
.001650 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  load. 

ELiatic  limit 
Tensile  sttongtli. 

0. 
0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  100.440 

Elastic  limit  per  square  inch  of  original  section do...    61.000 

Elongation  per  inch  after  rapture inch..      .1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Beduction  in  diamet«r  at  point  of  rapture do...       .104 

Seduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rapture 1''.35  fh)m  neck 

Character  of  broken  surface granular;  silky,  eccentric  spot 

Elongation  of  inch  aections ".09,  ".12,  "24*,  ".17 


12-INCH    B.    L,    MORTARS. 

12-IirCH  B.  L.  HOETAE,  NO.  18. 
Hoop  Bi, 
No.  4267. 
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Marts, '^^^^i'^* 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  ioch. 

Gauged  length,  4J'. 


Applied  loftda. 

Elongation 
per  Inch. 

Soocesaivc 
elon^tioD 
per inch. 

Permanent 
eet. 

Saocessive 

permanent 

set. 

Remarke. 

Total. 

Per  square 
inch. 

Poutidi. 
250 
1.250 
2,600 
6.000 
7.500 
10,000 
11.250 
12.500 
12,  750 
18.000 
18,250 
13.500 
13.750 
14,000 
14.250 
14.600 
I4.7S0 
15,000 
15.250 
15.500 
15,750 
16.000 
10.250 
10.760 
17.250 
17.7.W 
18.250 
18.750 
27,780 

Pottndt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
45.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55^000 
50,000 
57.000 
58,000 
50,000 
00,000 
61,000 
02.000 
63,000 
61,000 
65,000 
67.000 
60,000 
71,000 
73.000 
75^000 
111.120 

IntK, 
0. 

.000125 
.000805 
.000700 
.001C25 
.001425 
.001600 
.001750 
.001776 
.001800 
.001825 
.001875 
.001025 
.001976 
.00?000 
.002650 
.002100 
.002150 
.002200 
.002250 
.002400 
.002500 
.  002700 

.oa%oo 

.00.5600 
.007450 
.008825 
.010700 

Inch, 
0. 

.000125 
.000260 
.000325 
.00(325 
.000400 
.000175 
.000150 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.000100 
.000200 
.000800 
.002000 
.OOlOi^ 
.001875 
.001875 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit 

0. 
0. 





1 

1 

i 

' 

Tensile  strength. 

1 

Gmeral  8ummai'y. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..  111.120 

Emstio  limit  per  sqtiare  inch  of  original  section do...    62.000 

Elongation  per  inch  after  rapture inch..      .1525 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .002250 

Beduction  in  diameter  at  point  of  rapture do...       .104 

Eednetionin  area  after  mptare.  per  centum  of  original  section 83.5 

Position  of  rapture r^fromneok 

Character  of  broken  surface grannlar;  silky  center 

Elongation  of  inch  Motions ".24*. 'M6,  Ml. 'MO 
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12-INCH   B    L.    RIFLED   MORTARS. 


Specific  g:ravity  and  hardness  of  cast-iron  bodies  and  steel  hoops. 
(No  tension  tests  of  these  specimens.) 


CAST-IRON  BODIES. 


Kcof 
mor- 
tar. 


liftrks  on  specimen. 


12MC,TR,BT,I.. 
12MC,TR,BT.I.. 
12  M  0,  T  K,  B  Tg  K  . 
12MC,  TF,  BT,  .... 
12^tC,  TKaBI,!  .. 
12MC,TR,BL,0  . 
12  M  C,  T  B,  B  L,  M  . 

12MRiTR,  KTi  .. 
12MB,TR,  MT,  E.. 
12  MR,  T  R,  M  T4  O  . 
12MR,  TR,BT,I.. 
]2KR,TR,BT40.. 
12HR|TB,BL.M. 

12MR,TR,BL..... 

12MR,TR,MT,I.. 
12  M  R,  T  R,  M  T4  O  - 
12MRsTK,  MTsM. 
12MRaTK,  BT,  .... 
12  ^I  Ri  T  J{,  B  Ts  M 
12  M  R,  T  K,  B  I^  I  . . 
12  M  Its  T  Ri  B  L,  O  . 
12  M  R,  T  R,  B  L«  M  . 

12MR4TR,  MT,  ... 
I2MR4TR,  MTsI.. 
12  M  R4  T  R,  Al  T4  O. 
I2MR4TR,  MT5M. 
12MR4TR,BT,.-.. 
I2MR4TR,  BLsI  .. 
12  M  R4TR,RLrO.. 
12MR4TRsBLaM. 

12MR«TR,MT,  ... 
12  M  R,  T  R,  M  Tj  I  . 
12  M  Rs  T  R,  M  T4  O  . 
12MR.TR,  MT5M. 
12MR5TR,BT,.... 

12  M  Rs  T  R,  B  T5  M  . 

12MR5TR,BL,I.. 
12MR.TR,BL,0.. 
12MRiTR,BL.M. 

12MR.tr,  MT,  ... 
12  M  R,T  K,  MTgl.. 
12  M  R,  T  R,  M  T4  O  . 
12MReTR,  MT5M. 
12MIJ,TR,BTa.... 
12  M  R«  T  R,  B  T4  O. . 
12MR,TR,BL,I.. 
12MRgTR,BL,0.. 
12  M  Re  T  Rs  B  L.  M  . 

12MR,TR,MT,.... 
12  M  R7TR,  MT,I.. 
12  M  Ry  T  R,  M  T4  O. 
12MR7TR,MTgM. 
12MR,TR,  BT,.... 
12MR7TR,BL«I.. 
12M  R,TR,BL,0.. 
12MRf  TR,BL.M. 

12  M  Rg  T  R,  M  T,  I  . 
12  M  Rg  T  R,  M  T4  O  . 
12  M  R«  T  R,  M  T5  M. 
12MR.TR,BT,I.. 
l2MR,TR,BT,Ix 
12MRgTR2BT4  0.. 
12MR,TR,BL,I.. 
12  M  R.  T  R,  B  L,  (). . 
12  M  R,  T  R,  B  L«  M  . 

12MB,TRiMT,I.. 


Spectac 


7.2490 
7.2525 
7.24P7 
7.2508 
7.25M 
7.2381 
7.2570 

7.2424 
7.2352 
7.2268 
7. 2478 
7.2456 
7.3473 

7.2350 

7.2586 
7.2.'i06 
7.262» 
•7.2564 
7.2701 
7.2677 
7.2686 
7.2733 

7.2431 
7.2462 
7.2424 
7.  •/505 
7.2406 
7.25U 
7. 2491 
7.2492 


7. 2581 
7.2fl77 
7.2fi27 
7.2600 
7.?668 
7. 2fi75 
7.2681 
7. 2677 
7.2692 
7.2600 


\l 


7.2608 
7.2703 
7.'>616 
7.2780 
7.2697 
7. 2718 
7.2763 
7. 2761 
7.2730 

7.2602 
7.2774 
7.2781 
7.2814 
7.2350 
7.2823 
7.2776 
7.2801 

7.2805 
7.26.30 
7.2803 
7.2700 
7.2802 
7. 2709 
7.28fll 
7.2905 
7.2908 

7.2978 


Hard. 


15.43 
15.20 
14.76 
15.83 
14.08 
1&75 
16.90 

15.83 
15.20 
13.72 
15.50 
15.51 
15.13 

16.23 

l&OO 
17.90 
16.00 
16.56 
17.08 
16.31 
16.07 
16.90 

20.14 
19.39 
ia78 
18.78 
15.91 
16.64 
15.75 
15.59 

18.09 
19.29 
18.48 
18.28 
17.17 
16.66 
16.09 
16.47 
17.17 
15.59 

17.99 
19.71 
18.38 
18.68 
17.26 
16.07 
16.73 
16.31 
16.78 

17.90 
20.03 
18.10 
19.18 
14.47 
17.44 
15.50 
16.66 

17.44 
17.26 
17.  fl 
16.48 
10.64 
15.83 
16.23 
16.82 
16.00 

20.47 


Remarks. 


12-INCH   B.  L.  RIFLED   MORTARS. 
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No.  of 
mor- 
tar. 

Marks  on  specimen. 

Speoillc 
gravity. 

Hardness. 

Remarks. 

9 

12MK,TR,MT40 

7.8831 

18.68 

9 

12MK,TR,  MT.M 

7.8000 

20.50 

9 

12MR,TR,BT,I 

7.2909 

16.73 

9 

12  M  R,TR,BT40 

7.2829 

16.07 

9 

12MR,TR,BT«M 

7.2886 

15.28 

9 

12MK,TR,BL,I 

7.2902 

16.56 

9 

12MR,TB,BL,0 

7.2896 

16.73 

9 

12Mfi,TBiBL.M 

7.2874 

16.75 

10 

12MR,oTR,MT,I 

12MB„TRiMT40 

7.2848 

19.81 

10 

7.2820 

18.58 

10 

12MBwTR,MT,M 

7.2896 

19.18 

10 

12MR„TR,BL«I 

7.2846 

16.07 

10 

12MRwTR,BL,0 

7.2856 

16.15 

10 

12MR,oTB,BL.M 

7.2866 

16.07 

11 

nMR„TR,BI,I 

7.3192 

14.54 

11 

12MR„TR,BL,0 

7.8119 

14.40 

11 

l2MR„TR,BL,x 

7.8187 

16.07 

Upper  end. 

11 

12MR„TR,BI^xx 

7.8185 

1&83 

Lower  end. 

11 

12MR„TR,BL,M 

7.8224 

14.69 

STEEL  HOOPS. 


2 

10 

11 

....... 

18 

12MR,B8RcM 

7.8450 
7.8373 

23.70 
23.70 
22.89 
21.80 
10.89 
23.43 
25.73 
22.77 
24.26 
23.03 
23.43 
22.39 
23.  oa 
21.29 
22.02 
22.64 
22.01 

12MR4A1R4H 

12M  (CBcRsM 

7.8441 
7  8459 
7.8477 
7.8433 
7.8454 
7.8426 
7.8489 
7.8445 
7.8398 
7.8386 
7.8453 
7.8416 
7.8436 
7.8424 
7.8457 

12MR.  A4R4M 

]2MRs  BgR.M 

12MR«A«R4M 

12MK«B4RsM 

12MR,  A.R-M 

12MR,  B,R.  M 

12MR.B.R.M 

12MR,AcICm 

12  M  RoB.R.  M 

12MR,«BiR«  M 

12MR„  A4R4  li 

I2MR11B.  Rfi  M 

12  M  R|«  A4  R4  M 

12MRisAtB4H 
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ROUND,  SQUARE,  AND  PLAT,  TINNED  AND  UNTINNED, 
STEEL  WIRE,  ALSO  ELECTRICALLY  WELDED. 
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SQUARE  AND  PLAT  STEEL  WIRE. 
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BOVin)  STEEL  BODS  BEFORE  DRAWING,  SQUARE  STEEL  WIRE  AT 
DIFFERENT  STAGES  OF  DRAWING,  AND  .l-INCH  SQUARE  FIN- 
ISHED TINNED  STEEL  WIRE,  FROM  X  A.  ROEBLING'S  SONS  CO. 

SAMPLES  FROM  ENDS  OF  COILED  RODS  BEFORE  DRAWING. 

Ko.  3837. 
Sample  1. 

Diameter,  ''.216. 

Sectional  area,  .036  square  inch. 

Ganged  length,  IC'. 


Applied  loads. 

KlonntioD 
por  incb. 

SuccesalYo 

Permanent 
sot. 

Saoceaaive 

Remarka^ 

Total. 

PerMoare 
Inoh. 

eloneatioD 
perlnoh. 

pormanent 
aet. 

Poundi. 
180 
720 
1,440 
1.800 
1.836 
1.872 

1,944 
1.080 
2.016 
2.058 
2.088 
9.124 
2.160 
2,106 
2,232 
2^268 
2,304 
2,376 
2.448 
2.S20 
2.502 
2.664 
2,736 
2.808 
2.880 
2.052 
8,024 
3,006 
3,168 
8.240 
3.312 
8,384 
8.456 
8.628 
3.600 
3.672 
8»734 

Pounds, 
fi.000 
20.  coo 
40.000 
60.000 
61,000 
52,000 
53.000 
54,000 
5.^000 
66,000 
67,000 
58,000 
50,000 
60,000 
61.000 
62,000 

64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
00.000 
92,000 
M.OOO 
96,000 
98,000 
100.000 
102,000 
103,726 

Inch, 
0. 
.00058 
.00158 
.00248 
.00262 
.00278 
.00310 
.00328 
.00353 
.00380 
.00420 
.00477 
.00538 
.00618 
.00687 
.00810 
.00926 
.Oil 
.014 
.017 
.018 
.019 
.020 
.022 
.024 
.027 
.030 
.032 
.034 
.037 
.041 
.046 
.050 
.053 
.061 
.008 
.078 

Inch. 

0. 

.00058 
.00100 
.0«H)90 
.00014 
.00016 
.00032 
.00018 
.00026 
.00027 
.00040 
.00067 

..00062 
.00079 
.00079 
.00113 
.00115 
.00175 
.003 
.003 
.001 
.001 
.001 
.002 
.002 
.003 
.003 
.002 
.002 
.003 
.004 
.005 
.004 
.003 
.008 
.007 
.010 

Inch. 
0. 

Inch, 
0. 

Initialload. 
Blaailc  limit. 

Tensile  strength. 

1 

1 

1 

i 

1 

1 

;:::;:;:;:::!::"":"": 

General  summary. 

Tensile  strength  per  aqoare inoh  of  original  section pounds..  103,720 

Elastic  limit  per  sqaare  inoh  of  original  seotion do...    56,000 

Elongation  per  inch  after  rupture inch..       .096 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00380 

Beduotionin  diameter  at  pointof  rapture do...       .046 

Beduotion  In  area  after  roptnre,  per  centum  of  original  section 36.1 

Position  of  rupture 8".75  inside  the  gauged  section 

diMloter  of  broken  Bni&oe flnesUkjf 
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SQUARE   AND   FLAT   STEEL   WIRE. 
No.3838, 
Sample  2. 


Diameter,  ".220. 

Sectional  area,  .038  square  inch. 

Ganged  length,  10^^ 


Applied  IomU. 


T.UL  '•"jar* 


Elonntioi 
p«r  mob. 


SnocessWe 
eloneation 
perlnch. 


Permanent 
set. 


Sacoesaiye 

permanent 

set. 


Bemarki. 


Pounds. 
100 
760 
1,620 
1,M0 
1.M8 
1,976 
%0H 
2,052 
2,090 
2,128 
2,166 
2,204 
2,242 
2.280 
2,318 
2.856 
2,894 
2,482 
2,470 
2,608 
2,584 
2,660 
2,812 
2,964 
8.116 
3,268 
8.420 
8,572 
3,724 
8.800 
8,876 
8,890 


Founds. 
6.000 
20,000 
40,000 
60,000 
51,000 
62,000 
68,000 
'  54,000 
65,000 
66,000 
57,000 
58,000 
59.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94.000 
98^000 
100,000 
102,000 
102^890 


Inch. 
0. 

.00064 
.00158 
.00237 
.00249 
.00266 
.00262 
.00273 
.00278 
.00289 
.00310 


.00348 
.00363 
.00390 
.00420 


.  00510 

.00630 

.008 

.019 

.022 

.024 

.030 

.086 

.041 

.061 

.063 

.070 

.085 

.100 


Inch. 


.00094 

.00079 

.00012 

.00007 

.00006 

.00011 

.00005 

.00011 

.00021 

.00018 

.00020 

.00015 

.00027 

.00030 

.00040 

.00050 

.00120 

.00170 

.011 

.003 

.002 

.006 

.006 

.005 

.010 

.012 

.007 

.015 

.015 


Inch. 


Inch. 


Initial  loftd. 


ElMtic  limit. 


Teneile  strength. 


General  summary. 

Tensile  strengtli  per  square  inch  of  original  section poands..  103,300 

Elastic  limit  per  sqaare  inch  of  original  section do...    60,000 

Elongation  per  inon  after  rapture inoh..       .120 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00303 

Redaction  in  diameter  at  point  of  raptare do...       .000 

BednotioB  in  area  after  raptore,  per  centum  of  ori;:lnnl  section 47.4 

Position  of  rnptnre 2".35  inside  the  ganged  seotioa 

Character  of  broken  anrf^oo..,. «,..,.,,..  ^.., ,....,., flneaUkjr 


SQUARE   AND   FLAT   STEEL   WIRE. 
No.  3839. 
Sample  3. 
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Diameter,  ".212. 

Sectional  area,  .035  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

Elonfcatiou 
per  inch. 

Successive 
elongation 
por  inch. 

Inch, 
0. 

.00061 
.00126 
.00134 
.00023 
.00017 
.00027 
.00030 
. 00048 
.00044 
. 00034 
.00051 
. 00076 
.00000 
.00086 
.00066 
.00288 
.002 
.003 
.004 
.003 
.004 
.004 
.006 
.009 
.006 
.008 
.007 
.014 

Fernianeut 
set 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
incli. 

Poitndt. 
175 
700 
1,400 
1,750 
1,785 
1,820 
1,855 
1,800 
1,625 
1,960 
1,005 
2,030 
2,065 
2,100 
2,135 
2.170 
2.240 
2,310 
2,450 
2.500 
2,730 
2,870 
3,010 
3, 150 
3.290 
3,430 
3.500 
3.570 
3.640 
8,685 

Founds. 
5.000 
20,000 
40.000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
-      61,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94.000 
98,000 
100. 000 
102,000 
105,290 

Ineh. 
0. 

.00061 
.00187 
.00321 
. 00344 
.00361 
.00388 
.00418 
.00466 
.00510 
.00544 
.00505 
.00671 
.  00761 
.00847 
.00912 
.012 
.014 
.017 
.021 
.024 
.028 
.032 
.038 
.047 
.053 
.061 
.068 
.082 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  streDgib. 

! 

...... ...... 

General  summary. 

Tensile  strenfcth  per  square  inch  of  orij^inal  section ponnds..  105,290 

Elastic  limit  per  sauare  inch  of  original  section do...    64,000 

Elongation  per  loca  after  rupture inch..        .097 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00418 

Reduction  in  diameter  at  point  of  rupture do...        .052 

Reduction  in  area  after  rupture,  per  centum  of  original  section 42. 9 

Position  of  rupture 3".4  inside  th€)  gauged  section 

Character  of  broken  surface ,,., ,.„ flue,  silky 

H.  Ex.  165 ^28 
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SQUARE   AND   FLAT   STEEL   WIRE. 
No.  3840. 
Sample  4. 


Diameter,  '^220. 

Sectional  area,  .038  square  inch. 

Ganged  length,  10". 


BlongiUion 

Saoeeaaive 
•loniation 
per  inch. 

Permanent 

aet. 

Snoceaaive 

permaDent 

set. 

Bemarka. 

Total. 

Peraqoare 

P9und$. 
190 
760 
1,620 
1,900 
1,938 
1,976 
2,014 
2,052 
2,090 
2,128 
2.166 
2,204 
2,242 
2.?80 
8,318 
2,856 
2,394 
2,432 
2,470 
2,608 
2,546 
2.584 
2,622 
2,660 
2,698 
2,736 
2,774 
2,812 
2,850 
2,888 
2,964 
3,116 
3.268 
3,420 
3,572 
3,724 
3,800 
8,810 

Poundi. 
6,000 
20,QOO 
40,000 
50,000 
61.000 
62,000 
53.000 
64,000 
56.000 
66,000 
67.000 
58.000 
59,000 
60,000 
61,000 
02,000 
6;i.000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
71,000 
72.000 
73.000 
74,000 
75.000 
76,000 
78,000 
82,000 
86,000 
90.000 
•-   94,000 
(8.000 
100,000 
100,260 

Inch. 
0. 

.00058 
.00141 
.00187 
.00198 
.00208 
.00212 
00218 
.0022:j 
.00231 
.00240 
.00248 
.  002 .5 
.00268 
.00278 
.00285 
.00-293 
.00310 
.00320 
.003;(l 
.00348 
.00363 
.00382 
.00408 
.00434 
.00168 
.06510 
.00388 
.00790 
. 01470 
.031 
.037 
.043 
.053 
.068 
.092 
.120 

Inch. 
0. 
.00058 
.00083 
.00046 
.00011 
.00010 
.00004 
.00006 
.00005 
.00008 
.00009 
.00008 
.00007 
.000i3 
.00016 
.00007 
.00008 
.00017 
.00010 
.00011 
.00017 
.00015 
.00019 
.  00026 
.00026 
.00034 
.00042 
.00073 
.00207 
.00680 
.0163 
.006 
.006 
.010 
.016 
.024 
.028 

Inch. 
6. 

Inch. 
0. 

Initial  load. 

Elaatic  Unit 

• 
TeDfiile  strength. 

::;::::::;:::::::::"" 

General  summary. 

Tensile  strenfcth  per  sqnare  inch  of  orietnal  section pounds..  100,260 

Elastic  limit  per  saaare  inch  of  original  section ^.. do...  06.000 

ElonfSfltion  per  inch  after  rapture inch . .  0. 1 42 

EInngation  per  inch  under  strain  at  elastic  limit do...  .00331 

R«>f)netion  in  diameter  at  point  of  rupture do  ..  .066 

Rifduction  in  area  after  rupturu,  per  centum  of  orl<rinal  set'tion 50.  a 

Position  of  rupture 3".8  inside  the  ganged  section 

Character  of  broken  surface finei  silky 


SQUARE   AND   PLAT   STEEL   WIRE. 
No.  3841. 
Sample  5. 
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Diameter,  ''.218. 

Sectioual  area^  .037  sqaare  iuch. 

Gauged  length,  10". 


Applied  loads. 

EionentloD 
per  inch. 

SiuKseflAire 
elonjiation 
per  inch. 

Permanent 
set. 

Suocefwive 

permanent 

set. 

Remarks. 

Total. 

Per  aqaare. 

IDCh. 

P(nmds. 
185 
746 
1,480 
1,850 
1.887 
1,924 
1.961 
1.998 
2.035 
2,672 
2,109 
2.146 
2.183 
2,220 
2,257 
2.294 
2,331 
2.368 
2,405 
2,442 
2.479 
2,516 
2,690 
2,-538 
2.886 
8.034 
8,182 
8.330 
3,478 
3.626 
3,700 
3,774 
3.»16 
3,922 
3,096 
4,070 

Poundt. 
^000 
20.000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58.000 
59.000 
60,000 
61.000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68,000 
70,000 
74,000 
78,  000 
82,000 
86.000 
90,000 
94,000 
98.000 
100.000 
102,000 
104.000 
106,000 
108,000 
110,000 

Inch. 
0. 
00069 

Inch. 
0. 

Inch.  • 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 

.00177    j        !  00108 
.0<)2»3    i        .00106 
.00*296    1         .00013 
.0«ilO    '        .00014 
.00330    !        .00020 
.00342    f         nnni^ 

.00355 
.00398 
.00128 
.00478 

.oa5io 

.00576 

.00618 

.00680 

. 00770 

.00830 

. 0OK95 

.00947 

.01013 

.01085 

.013 

.018 

.020 

.023 

.027 

.030 

.036 

.042 

.048 

.053 

.056 

.064 

.075 

.  09013 

.00043 

.000,30 

.00050 

.00032 

.00066 

.00042 

.00062 

.00090 

.00060 

.00065 

.00052 

.00066 

.00072 

.00215 

.005 

.002 

.003 

.004 

.003 

.006 

.006 

.006 

.005 

.003 

.008 

.011 

General  eummary. 

Tensile  strenf^th  per  square  inch  of  original  section pounds..  110,000 

Slastic limit  per  snnare  inch  of  ori^nal  section do...    STi, 000 

Xloni^tion  perinea  aftorniptiire inch..        .082 

Siongation  per  inch  nmler  strain  at  eIa.Htic  limit do...    .00355 

Redaction  in  diameter  at  point  of  raptnre do...        .033 

Redaction  in  aroa  after  rnpturo.  per  centum  of  original  section 27.  8 

Position  of  rnpture at  end  of  esufred  section. 

Character  of  broken  surface «... granalar,  60  per  cent ;  silky,  40  per  cent. 
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Diameter,  ''.212. 

Sectional  area,  .035  square  iucb. 

Gauged  length,  W. 


SQUARE   AND   FLAT   STEEL   WIBS. 
No.  3842. 
Sample  6. 


Applic 
Total. 

Ml  loads. 

Elongation 
per  inch. 

SuccoRRJve 

Permanent 
set. 

SncceMire 

permanent 

set. 

Kcmarks. 

Per  doiiare 
inch. 

elongation 
per  inch. 

Poundt. 
185 
700 
1,400 
1,750 
1,785 
1,820 
1,855 
1,890 
1,925 
l.OGO 
1,995 
2,030 
2,005 
2,100 
2, 135 
2.170 
2,206 
2.240 
2, 275 
2,310 
2,345 
2,380 
2,415 
2,460 
2.485 
2,520 
2,555 
2.590 
2.730 
2,870 
3,010 
3.150 
3.290 
3,430 
3,503 
3.  570 
y.640 
3.710 
3.  780 
3,850 

Founds. 
5,000 
20.000 
40,000 
60,000 
61,000 
62,  (lOO 
63,000 
54.000 
65,  000 
56,000 
57.000 
58.000 
59. 000 
60,000 
61,000 
62, 000 
63.000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
78,000 
82,000 
86,000 
90.000 
94,000 
98,000 
100,000 
102,000 
104, 000 
106,000 
108,000 
110,000 

Inch. 
0. 
.00059 
.00139 
.00205 
.00210 
. 00217 
.  00223 
.00230 
. 00240 
. 00250 
. 00260 
.0.266 
.00278 
.  00290 
.  00302 
.00312 
.  0li:J29 
.00360 
. 00363 
. 00380 
.00410 
.00444 
.00482 
. 00527 
.00565 
.00646 
.  00768 
.010 
.  (.23 
.025 
.030 
.034 
.041 
.047 
.052 
.057 
.062 
.072 
.083 

Inch. 
0. 
.  000.59 
.00080 
.00006 

.  warn 

.00007 

. 00006 

.00007 

.00010 

.00010 

.00010 

. 00006 

. 00012 

.00012 

.00012 

.00010 

.00017 

. 00021 

.000.3 

.  (»0017 

. 00030 

.00034 

.00038 

. 00045 

. 00038 

.00081 

.00122 

.00232 

.013 

.002 

.005 

.004 

.007 

.000 

.005 

.005 

.005 

.010 

.011 

Inch, 
0. 

Inch. 
0. 

InltUI  load. 
Elastic  limit. 

Tensile  strength. 

General  eunimary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110.000 

Elastic  limit  per sanare inch  of  original nection do...    06,000 

Elongation  per  inch  after  rupture inch..        .092 

Elongation  per  inch  under  strain  at  elaatic  limit do...    .00380 

deduction  in  diameter  at  point  of  rupture do...        .062 

Kednotion  in  area  after  rupture,  per  centum  of  ori^al  section 42.6 

Position  of  rupture. 1".86  outside  the  gauged  seetion. 

Character  of  broken  surface fine,  allky. 


SQUARE   AND    FLAT   STEEL   WIRE. 
No.  3843. 
Sample  7. 
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Diameter,  ''.218. 

Sectional  area,  .037  square  inch. 

Ganged  length,  10". 


AppUi 
Total. 

»d  loads.        ! 

-    —   ,  EloDgAiion 

Per  ftquare    per  inch, 
inch.       j 

Saccesflive 
eloDgation 
per  inch. 

Permaseiit 
set. 

Successive 

permanent 

set. 

Bemarks. 

P<yund». 

185 
740 
1,480 
1,850 
2,220 
2,257 
2.294 

2,3:u 

2,368 
2,405 
2,442 
2,479 
2,516 
2,553 
2,500 
2  627 
2.664 
2,701 
2,738 
2;  775 
2,812 
2,8«6 
2,960 
3,108 
3,256 
3,404 
3,552 
3,700 
3,816 

Ptmndi. 
5,  COO 
20,000 
40,000 
50,000 
60,000 
61,000 
62.000 
63,000 

04  oeo 

Inch. 
0. 

.00066 
.00142 
.00190 
.00248 
.00268 
.  00269 
. 00278 
. 002KS 

Inch. 
0. 

.00066 
.  00076 
.00048 
.00058 
.00010 
. OOOll 
.00009 
.00010 
.00010 
.00012 
.00011 
.00011 
.OOOUJ 
.00021 
.00017 
.00019 
.00031 
.00020 
.00043 
.00069 
.  00840 
.0198 
.007 
.007 
.010 
.011 
.020 

Inch, 
0. 

Inch. 
0. 

Initialload. 
BlAstic  limit. 

TenaUe  sireDfcth. 

es!  000              .  00298 

66,000 
67,000 
68,000 
69,000 
70, 000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
103, 140 

.00310 

.  00321 

.00332 

.  00350 

. 00371 

.00388 

.00407 

.00438 

.00468 

.00511 

.00580 

.01420 

.034 

.041 

.048 

.058 

,069 

.089 

General  summary. 

Tensile  trtreng^th  per  square  inch  of  original  section poands..  103,140 

XUastin  limit  pe^  nquai'o  inch  of  origioal section do...    68,000 

JSlongation  per  inch  after  rnptnre... inch..        .124 

Klon'sation  per  inch  nuder  strain  at  elastic  limit do...    .00332 

Kednction  in  diameter  at  point  of  mptare do...        .068 

Bednction  in  area  after  rnptnre,  per  centum  of  original  section 52. 2 

Poeitionof  rupture 2".70  outside  the  gauged  section 

Character  of  broken  surflAce fine  silky 


»w.-Tjr 
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SQUARE   AND   FLAT   STEEL    vVIEE. 
No.  3844. 
Sample  8« 


Diameter,  ''.225. 

Sectibnal  area,  .039  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 
elongation 
per  inch. 

Permanent 
Bet. 

Sacoessive 

permanent 

set 

Remarks. 

Total. 

Per  sqaare 
men. 

Pound*. 
195 
780 
1,660 
1,950 
2,340 
2,379 
2,418 
2,457 
2,496 
2,535 
2,574 
2,613 
2,6.52 
2,601 
2,  730 
2,886 
3,042 
3,198 
3,354 
8.510 
3,666 
3,822 
3,900 
3,978 
4,056 

Poundi. 
5,000 
20,000 
40.000 
50,000 
60,000 
61.000 
62.000 
63,000 
64.000 
65, 000 
66.000 
67,000 
68.000 
69,000 
70,  000 
74.000 
78,000 
82,000 
86,  000 
90.000 
04.000 
98.000 
100,000 
102, 000 
104.000 

Inch. 

0. 

.00061 
.00153 
.00217 
.00323 
.00336 

.00377 

.00405 

.00448 

.00482 

.00560 

.00603 

.00767 

.01086 

.021 

.027 

.031 

.037 

.042 

.052 

.067 

.075 

.090 

.140 

Inch. 

0. 

.00061 
.00002 
.00064 
.00106 
.00013 
.00026 
.00015 
.00028 
.00043 
.00034 
.00078 
.00043 
.00161 
.00318 
.01015 
.006 
.004 
.006 
.003 
.010 
.015 
.008 
.015 
.050 

inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 



:v.'.'.\v."V. 

General  Mimmary, 

Tensile  strength  per  square  inch  of  original  section ....ponnds..  104,000 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  inch  after  rimture .'. ....Inch..        .142 

Elongation  per  inch  under  mrain  at  elastic  limit do...    .00377 

Kedaction  in  diameter  at  point  of  rapfure do...       .066 

Redaction  in  area  after  rupture,  per  centum  of  original  section 41. 8 

Position  of  rupture ".25  inside  the  gaaged  length 

Character  of  broken  surface .'. fine  silky 


SQUARE   AND   FLAT   STEEL   WIBE. 
Ko.  3845. 
Sample  9. 
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Diameter,  ^217. 

Sectiorfal  area,  ,037  square  iucb. 

Gauged  length,  l(y\ 


Applied  loAds. 

Elonfcatlon 
per  inoh. 

SucoeMlve 
elunjiatioD 
per  incb. 

Permanent 
set. 

Sacceeaive 

permanent 

set. 

Benuurka. 

Total. 

Per  iiquAre 
inch. 

Pounds. 
185 
740 
1,480 
1,850 
2,220 
2.257 
2.294 
2.331 
2,868 
2,403 
2,442 
2.479 
2,516 
2.653 
2,590 
2.738 
2,886 
3,084 
8,182 
3,830 
8.478 
8,626 
8.700 
8,774 
8,848 
8,897 

Pounds. 
6.000 
20,000 
40,000 
50,000 
60,009 
61,000 
62,000 
63,000 
6&,000 
65.000 
66.000 
67,000 
68.000 
69.000 
70,000 
74.000 
78.000 
82,000 
86.000 
90,000 
.94.000 
98,000 
100.000 
102.000 
104.000 
105,320 

Inch. 
0. 

.00065 
.00157 
.00225 
.00324 
.00331 
.00341 
.00350 
.00379 
.00403 
.00436 
.00463 
.00513 
.00577 
.00814 
.      .021 
.026 
.031 
.036 
.041 
.049 
.062 
.070 
.082 
.099 

Ineh. 
0. 

.00066 
.00092 
.00068 
.00099 
.00007 
.00010 
.00018 
.00020 
.00024 
.00032 
.00028 
.00060 
.00004 

.01286 

.005 

.005 

.005 

.005 

.008 

.013 

.008 

.012 

.017 

Ineh. 
0. 

Ineh. 
0. 

InUialload. 
Elastic  limit. 

Tenaile  strength. 

General,  aummary. 

Tenaile  strength  per  sqnare  Inch  of  original  section i poands..  106, 820 

Elaatlo  limit  per  sqitare  inch  of  original  aeotion do...    62,000 

Elongation  per  Inon  after  rupture inch..        .180 

Elongation  per  ineh  under  strain  at  elastic  limit do...    .00341 

Reduction  in  diameter  at  point  of  raplure do...        .047 

Reduction  in  area  after  rnptnre,  per  centum  of  original  section 38.7 

Position  of  rupture at  middle  of  length 

Charaeterofhroken  surface.... .....finesiUcy 
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SQUARE  AND  FLAT  STEEL  WIBB. 

No.  3846. 

Sample  10. 


Diameter,  ''.218. 

Sectional  area,  .037  square  inch. 

Qauged  length,  10''. 


Appli 

Ml  loads. 

Per  square 
inch. 

Elongation 
per  inch. 

SllC0f8«iV0 

Permaoent 
set. 

SacceflsWe 

permanent 

set 

Kemarks. 

Total. 

Pounds. 
185 
710 
1,480 
1,850 
2,220 
2,  257 
2.294 
2,331 
2,368 
2,405 
2,442 
2,479 
2.516 
2,553 
2,590 
2,627 
2.664 
2,701 
2,738 

2,776 
2,H12 
2.849 
2,886 
2.923 
2,960 
2,997 
3,034 
3,182 
3.330 
3,478 
3,626 
3,700 
3.774 
3.848 
3,922 
4,070 
4,218 

elonjiation 
per  Inch. 

PoundK. 
5,000 
20,000 
40,000 
50,000 
60.000 
61,000 
62, 000 
63.000 
64.000 
65.  000 
66.000 
67, 000 
68,000 
69,000 
70.000 
71,000 

72.  000 

73,  000 
74.000 

76,000 
76.000 
77.  000 
78,000 
79,  000 
80,000 
81.000 
82.000 
86,000 
90,000 
Oi.  000 
98,000 
100.000 
1(»2,000 
104,  000 
100,000 
110,000 
114,000 

Inch. 
0. 

.00059 
.00139 
.00182 
. 00240 
.00247 
.00252 
.00260 
.00266 
.00272 
.  00'J80 
.00288 
. 00295 
.00306 
.00311 
. 0C326 
.  00333 
.00343 
.00354 

.00369 

.00?87 

.00401 

.00433 

.00451 

.00491 

.00561 

.00760 

.024 

.030 

.034 

.041 

.043 

.048 

.053 

.058 

.073 

.110 

Inch. 
0. 

.00059 
.00080 
.  00043 
.00058 
.00007 
.00005 
. 00008 
.00006 
.00006 
.00008 
.00008 
.00007 
.00011 

,  o<»mJ5 

.00015 
. 00007 
.  00010 
.00011 

.00016 

.00018 

.00014 

.00032 

.00018 

. 00040 

.  00070 

.00199 

.0164 

.006 

.004 

.007 

.002 

.005 

.005 

.005 

.015 

.037 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  lln:it,  approxi- 
mate. 

Tensile  strenfctb. 

1 

1 

1 

1 

General  suinniary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  114.000 

ElBfttlc  limit  per  winare  inch  of  original  section  (approximate) do...    74,000 

Elougntion  per  incn  aft«r  ruptnre inch..        .  118 

Elongation  per  inch  under  Htrain  at  elastic  limit do...    .00354 

Kediiction  in  diameter  at  point  of  rupture do. . .        .  04K 

Keduction  in  area  after  rnpture,  per  centnm  of  original  section 38. 7 

Position  of  rubture ".1  outside  the  gauged  section 

Ctmracter  of  broken  surface line  silky 


SQUARE    AND   FLAT   STEEL    WIRE.  441 

SAMPLES  FROM  ENDS  OF  COILS  AFTER  SECOND  DRAWING. 

No.  3807. 

Sample  1. 

Sectional  area,  ".1490  x  .''1503  =  .022  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

EloDgatioD. 
per  inch. 

SaccesAtve 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Kemarks. 

Total 

Per  square 
loch. 

Foundt. 

110 

440 

880 

1,320 

1,430 

1.540 

1,650 

1,760 

1.870 

1,980 

2,090 

2,200 

2,245 

Potmdt. 
5.000 
20,000 
40,000 
60,000 
65,000 
70,000 
75,000 
80.000 
85,000 
90.000 
95,000 
100,  OGO 
102,040 

Inch, 
0. 

.00075 
. 00172 
.00284 
.00314 
.00351 
.00392 
.00442 
.00506 
.00601 
.00722 
.01114 

Inch. 

0. 

.00075 
.00097 
.00112 
.00030 
.00037 
.00041 
.00050 
.00064 
.00005 
.00121 
.00392 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Blastic  limit. 

Tenslla  strength . 

Genei'ol  suniTnary, 

Tensile  8treng:ih  per  square  Inch  of  original  section pounds..  102,040 

Elastic  limit  per  square  inch  of  original  section do  ..    70,000 

Klongation  perinea  afterrupture inch..        .010 

Elongation  per  inch  under  sirain  at  elastic  limit do...     .00351 

Kednction  in  area  after  rupture,  perccutamof  original  section 54.5 

Position  of  roptnre 5".95  outside  the  gauged  section 

Character  of  broken  surface flne  silky 


442  SQUARE   AND   FLAT   STEEL   WIRE. 

Ko.  3808. 

Sample  2. 

Sectional  area,  'M516  x  ".1513=  0229  square  inch. 
Gauged  leugtb,  10"'. 


Total. 

Ml  loads. 
Per  Aqaaro 

iDCh. 

Elonjzaliou 
per  locli. 

Sacceasive 
elonj^tlon 
p«ir  incli. 

Permanent 
set. 

Saccesaive 
•et. 

,  Bamarks. 

Poundt. 

114 

458 

016 

1,374 

1.488 

1,603 

1,717 

1,832 

1,046 

2,061 

2,175 

2,214 

Ponndi. 
5,000 
20,000 
40.000 
60.000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
95.000 
96,680 

Inch. 
0. 

.00073 
.00171 
.00287 
.00323 
.00365 
.00422 
.00480 
.00583 
.00767 
.01417 

Inch. 
0. 

.00073 
.00008 
.00116 
.  00036 
.00042 
.00057 
.00058 
.00163 
.00184 
.00650 

Inch. 
0. 

IncK 
0. 

Initial  load. 
BlasUo  limit 

Tenailestrenfclh. 

. 

General  aumtnary. 

Tensile  strength  per  square  inch  of  orielnal  section pounds..    96,680 

Elastic  limit  per  sqaare  inch  of  original  section do...    66,000 

Blon^alion  per  inch  after  rupture inch..       .017 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .  00323 

Reduction  in  area  after  rupture,  per  centum  of  original  section 55.9 

Position  of  rupture T'.S  outside  the  ganged  section 

Character  of  brolcen  surface fine,  silky 


Ko.  3809. 

Sample  3. 

Sectional  area,  'M505x'M495=.0225  square  inch. 
Gauged  length,  lO''. 


AppUed  loads. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncoeasive 

permanent 

set. 

Bemarka. 

TotaL 

Per  square 
inch. 

per  inch. 

Poundt. 

112 

450 

900 

1,360 

1.462 

1,675 

1,087 

1,800 

1,012 

2, 025 

2,137 

2,215 

Pounds. 
5,000 
20,000 
40.000 
eo.000 
65,000 
70,000 
75,000 
80,000 
85.000 
90,000 
95,000 
98,440 

Inch. 

0. 

.00072 
.00166 
.00278 
.00308 
.00343 
.00388 
.00441 
.00521 
.00637 
.00908 

Inch. 
0. 

.00072 
.00094 
.00112 
.00030 
.00035 
.00045 
.00053 
.00080 
.00116 
.00271 

Inch. 
0. 

Inch. 
0. 

luitialload. 
ElastioUuit 

TensHe  strength. 

General  summary, 

Tenatle strength  per  square  inch  of  original  section pounds..    96,440 

Elastic  limit  per  souare  inch  of  original  section do...     70,000 

Elongation  per  inch  after  rupture Inch..        .006 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00M3 

Reduction  in  arna  after  rupture,  per  centum  of  origiual  section 55.0 

Position  or  rupture 5".4  outside  the  gauged  section 

Cliaractcrof  broken  surface flne,iilky 


SQUARE  AND  FLAT  STEEL  WIEE. 

No.  3810. 

Sample  4. 

Sectional  area,  'M515x".1514=.0229  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

£Ioui;ation 
per  inch. 

Successivo 
elun;;ation 
per  inch. 

Permanent 
set. 

Snceessive 
set. 

BemarkA. 

ToUd. 

Per  sqaare 
iuch. 

Poundi. 

114 

458 

916 

1,374 

1,488 

1.603 

1,717 

1,832 

1,046 

2,061 

2,175 

2,200 

2,362 

Powids. 
5,000 
20.000 
40,000 
60.000 
65,000 
70, 000 
75,000 
80,000 
85.000 
00,000 
03,000 
100,000 
103, 140 

0." 
.00068 
.00148 
.      .00257 
.00280 
.00318 
.00354 
.00402 
.00458 
.00544 
! 00710 
.000 

Itieh. 
0. 
.00068 
.00080 
.00100 
.00032 
.00020 
. 00036 
.00048 
.00056 
.00086 
.00166 
.0010 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
ElaBtlo  limit 
Tensile  strength. 

General  eummary. 

Tensile  strenfcth  per  square  inch  of  original  section pounds. .  103, 140 

Elastic  limit  per  smiare  inch  of  originalsection do^..    75,000 

Elongation  perinea  after  rapture inch..        .035 

Bionf;ation  per  inch  under  strain  at  elastic  limit do...    .00354 

Reduction  in  area  after  ruptui-e,  per  centum  of  original  section 65.4 

Position  of  rupture 2".25  inside  the  ganged  section 

Character  of  brolcen  surface fine  silky 


No.  3811. 


Sample  5. 

Sectional  area,  'M 500  x'M505=. 0225  square  inch. 
Gauged  length,  10". 


Applied  loads. 

EloneatioTi 
per  inch. 

Successive 
eloQf^ation 
per  inch. 

Permanent 
set. 

Suocossive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundg. 

113 

450 

000 

1,350 

1,462 

1,575 

1687 

1,800 

1,012 

2,025 

2,137 

2,250 

2.362 

2.420 

Pounds. 
5,000 
20,000 
40,000 
60,000 
66,000 
70,000 
75.000 
80.000 
85,000 
00.000 
05,000 
100,000 
105.000 
107.560 

Inch. 
0. 
.00000 
.00180 
.00288 
.00317 
.00348 
.00380 
.004?0 
.00407 
.005!?0 
.00508 
.00606 
.00858 

Inch. 
0. 
.00000 
.00000 
.00108 
.00020 
.00031 
.00032 
.00040 
.00047 
.00053 
.00078 
.00008 
.00162 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orieioal  section pounds..  107..''i60 

Elaeilo  limit  per  sqiiaru  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture  inch..        .003 

Elongation  per  inch  under  strain  at  elaotic  limit do...    .004'JO 

Reduction  in  area  after  rupture,  per  centum  of  original  section 'M.7 

Position  of  rupture 10".75  outside  the  gauged  section 

.Clkaracter  of  broken  surface flue  silky 


444  SQUARE    AND    FLAT    STEEL   WIRE. 

JTO.  3812. 

Sample  6. 

Sectional  area,  ".1512  x  ".1506  =  .0228  square  inch. 
Gauged  length,  10". 


A}>i>lied  loads. 


Poundi. 

114 

450 

912 

i;  368 

1,482 

1,596 

1,710 

1,824 

1,938 

2,062 

2,166 

2,280 

2,318 


Pounds. 
5, 000 
20.  000 
40,  000 
60,  000 
65.000 
70,000 
75,  000 
80,000 
85,000 
90,000 
05.  000 
100,000 
101, 670 


Elongation 
per  inch. 


Inch, 
0. 

.00068 
.00166 
. 00270 
.  00294 
. 00340 
.  0038!) 
.0(M32 
.  005(»9 
.00602 
.00820 
.012 


Successive 
eloniiation 
per iDch. 


Inch. 
). 

.00068 
.  0009H 
.  00104 
. 00024 
.  00046 
.00043 
. 00049 
.  00077 
.00093 
.00218 
.0038 


Permanent 
set. 


Inch. 
0. 


Sncceaaive 
permaueDt 

set. 


Inch. 


KemarkB. 


Initial  load. 


Elastic  limit 


Tensile  strenf^h. 


Geiici'al  summary. 

Tensile  strenorth  per  sqnare  inch  of  original  section ponnds..  101,670 

£la.stic  limit  per  square  incli  of  original  section do. ..     05,000 

Elongation  per  inch  after  rupture inch..        .017 

Elonfration  per  inch  uuder  strain  at  ola.Htic  limit do...    .  00294 

Ke4lu<'tion  in  area  after  rupture,  per  centum  of  original  section 56.1 

Position  of  rupture 3".6  outside  the  ganged  section 

Character  of  broken  surface fine,  silky 

There  was  a  short  twist  in  the  wire  at  the  place  where  rupture  occurred. 


No.  2813. 

Sample  7. 

Sectional  area,  ".1505  x  ".1503  =  .0226  sqnare  inch. 
Gauged  length,  10". 


Appli 
Total. 

ed  loads. 

Per  square 
inch. 

Elon^tion 
per  inch. 

SnccesHive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Poundt. 

113 

452 

904 

1,356 

l,4ti9 

1,582 

1,605 

1,808 

1.  021 

2,  034 
2,147 
2,260 
2,  373 
2,422 

Poundt. 
5.000 
20,  000 
40,  000 
60,000 
65.  000 
70, 000 
75, 000 
80,000 
85.  000 
90.  000 
95,  000 
100,  000 
105,  000 
107, 170 

Inch. 

0. 

.  00072 
.00172 
.00280 
.00:^06 
.00337 
.00373 
.00119 
.  00464 
. 00525 
. 00025 
.00810 
.012 

Inch. 
0. 

.00072 
.00100 
.00108 
.00026 
.00031 
. 00038 
.00046 
. 00045 
.00061 
. 00100 
.00185 
.0039 

In4;h. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  origin.il  section pounds..  107.170 

Elastic  limit  per  sounre  inch  of  original  nection do  ..    75,000 

Elongatiitn  per  in«  li  after  rupture inch..        .007 

Elongation  .  er  inih  under  strain  at  eln.Htic  limit do...     .00373 

Jtednclion  in  area  after  rupture,  per  centum  of  original  section 58.4 

Position  of  rupture 8"  outside  the  gauged  sertion 

Character  of  broken  surface line,  silky 


SQUARE   AND   PLAT    STEEL   WIRE. 
No.  3814. 
Sample  8. 

Sectional  area,  'M493x'M494=.0223  square  inch. 
Gauged  length,  10". 


445 


Applied  loads. 

Elongation 
per  inch. 

SucoeMivo 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0-  . 

SoccOBHive 

periuauent 

set. 

Inch. 
0. 

Honiarks. 

Total. 

Pounds. 

Ill 

446 

892 

1,338 

1,449 

1,561 

1,672 

1.7M 

1,895 

2,007 

2,118 

2,190 

Per  square 
inch. 

Pounds. 

20.000 
40,00u 
60.000 
65.000 
70, 000 
75.  000 
80,000 
85,000 
90,000 
95,000 
98,210 

Inch. 
0. 

.00078 
.00172 
. 00278 
.  UIJ322 
.  00360 
.  00408 
.00472 
.00562 
.00721 

Inch, 
0. 

.00078 
.00094 
.  00106 
. 00044 
.00038 
. 00048 
.OOOtU 
.00090 
. 00150 

luitialload. 
Elastic  limit. 

Tenailo  strength. 

.01080            .00359 

........... 

1 

General  summarif. 

Tensile  strength  per  sqnare  Inch  of  original  section ]M>and8..  98,210 

Elastic  limit  per  fMinare  inch  of  origiuaTsection do  ...  70,000 

Elongation  per  inch  after  rapture inch..      .017 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00360 

Ttednction  in  area  after  rupture,  per  centum  of  orig^al  section 56.1 

Position  of  ruptare 2"  outside  the  ganged  section 

Character  of  broken  surface fine  silky 


No.  3816. 
Sample  9. 

Sectional  area,  'M514x'M513=.0329  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

114 

4:18 

010 

1,374 

1,488 

1,603 

1,717 

1,832 

1,046 

2,061 

2,176 

2,290 

2,404 

Pounds. 
5,000 
20,  000 
40,000 
60,000 
65,000 
70,000 
75.000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 

Inch. 
0. 

.00068 
.00147 
.  00229 
.00250 
.00278 
. 00305 
.00339 
.00376 
.00429 
.00503 
.00619 
.00876 

Inch. 
0. 

.00068 
.00079 
. 00082 
. 00021 
.00028 
.00027 
.00034 
.00037 
.00053 
.00074 
.00116 
.00256 

Iwh. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

General  Hummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,000 

Elastic  limit  per  square  inch  of  original  section do...    85,000 

Elongation  per  inch  after  rupture. . — inch..        .003 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00:^76 

Reduction  in  area  alter  rupture,  per  centum  of  original  vscction 47.2 

Poait-ion  of  rupture 2".7&  outside  the  gauged  section 

Charaoterof  broken  surface line,  silky 


446  SQUARE  AND  FLAT  STEEL  WIRE, 

So.  3816. 

Sample  10. 

Sectional  area,  'M500x'M487  =  .0223  square  inch. 
Gauged  length,  10". 


Applied  loads. 

EIonjEfttion 
per  inch. 

SacccBflive 
eloDgation 
per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Semarks. 

Total. 

Per  square 
inch. 

PoundM. 

Ill 

446 

892 

1,338 

1,449 

1,561 

1,672 

1,784 

1.805 

2, 007 

2,118 

2,230 

2,341 

Pound*. 
5,000 
20,000 
40, 000 
60,000 
05,000 
70,000 
75,000 
80,  OUO 
85.000 
90,000 
96.000 
100,000 
105,  000 

Inch. 
0. 

.00073 
.00167 
.00274 
.  00303 
.00340 
.00382 
.00423 
.00483 
.00540 
.00680 
.00006 

Inch. 
0. 

.00073 
.00094 
. 00107 
.00029 
. 00037 
.  00042 
. 00041 
.00060 
.  00057 
.00140 
.00226 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

General  mmmary. 

Tensilestrength  per  square  inch  of  original  section pounds..  105,000 

Blastic  limit  per  so  uare  inch  of  original  section do...    70,000 

Elongation  per  inch  aftcrrnpture inch..       .015 

Eloniratlon  per  inch  nnderstrain  at  elaHtic  limit »....do...    .00340 

Redaction  in  area  after  rapture,  per  oentam  of  original  section 53.4 

Position  of  TOptiire ".76  inside  the  ganged  section 

Character  of  broken  sarface • fln^  silky 


SQUARE   AND   FLAT   STEEL   WIRE.  447 

SAMPLES  FROM  ENDS  OF  COILS  AFTER  3l>  DRAWING,  IST  HOLE. 

No.  3817. 

Sample  1. 

Sectional  area,  M170x''.1172=.0137  square  inch. 
Gangetl  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set 

SnccessiTe 

permanent 

set. 

Remarks. 

TotaL 

Per  Bqanre 
incii. 

PoundM. 

68 

274 

548 

822 

1,096 

1,164 

1.233 

1.301 

1.870 

1,438 

1.507 

1,575 

1.644 

1.712 

1.781 

1,819 

1,918 

1.986 

2,056 

Poundi. 
5,000 
SO.  000 
40.000 
60.000 
80,000 
85,000 
90.000 
95.000 
100.000 
105.000 
110.000 
115.000 
,    120.000 
125.000 
130.000 
136.000 
140.000 
145.000 
150,000 

Inch. 
0. 
.00075 
.00163 
.00263 
.00371 
.00398 
.00430 
.00463 
.00508 
.00547 
.00591 
.00641 
.00700 
.00763 
.00K48 
.00905 
.01141 
.016 
.031 

Jneh, 
0. 
.00075 
.00088 
.00100 
.00108 
.00027 
.00032 
.00033 
.00045 
.00039 
.00044 
.00050 
.00059 
.00063 
.00085 
.00117 
.00176 
.00459 
.005 

Inek, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strensrth. 

GmMTol  Bummary, 

Tensile  strength  per  square  inch  of  orisinal  section pounds..  160,000 

Elastidimit  per  sanare  inch  of  original  section do...  105,000 

Elongation  per  inch  after  rapture inch..       .011 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00547 

Beduction  in  area  after  rupture,  per  centum  of  original  section 40.9 

Position  of  rapture 2"  outside  the  gauged  length 

Character  of  broken  surface • line,  ailky 


448  SQUABE   AND   FLAT    STEEL   WIBE, 

No.  3818. 

Sample  2. 

Sectional  area,  M178x'M172=.0137  square  inch. 
Gauged  length,  10". 


AppliedloadB. 

Elongation 
perinch. 

SiicceMive 
elonjcatioD 
per  Inch. 

Permanent 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incb. 

Poundt. 

68 

274 

548 

822 

1.096 

1,164 

1,233 

1,301 

1,370 

1,438 

1,507 

1,  575 

1,644 

1,712 

1,781 

1,840 

1,918 

1,086 

2,050 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

85,000 

90.000 

95, 000 

100,000 

105,000 

110,  000 

116,000 

120,  000 

125,  OOO 

130,  000 

135, 000 

140. 000 

145,000 

140,640 

Inch. 
0. 
.00077 
.00162 
.00267 
.00363 
.00392 
.00424 
.00461 
.00499 
.00542 
.00591 
.00646 
.00712 
.00784 
.00874 
.01007 
.014 
.017 

Inch. 
0. 
.00077 
.00085 
.  00105 
.00096 
.00029 
.  00032 
. 00037 
.00038 
.00043 
.00049 
.00055 
.00066 
.00072 
.00090 

.  ooi;;3 

.00393 
.003 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  streDf^th. 

1 

Creneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponods..  149,640 

Elastic  limit  per  square  inch  of  original  soction do...  100,000 

Elongation  per  inch  after  rupture. inch..        .012 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00499 

Keduciion  in  area  after  rupture,  per  centum  of  original  section 32. 8 

Poeitiou  of  rupture 2".9  outside  the  ganged  leneth 

Character  of  broken  Burlkoe .....flue,  silky 


SQUARE    AND    FLAT   STEEL    WIKB. 

No.  3819. 
Sample  3, 

Sectional  area,  ".1179 x 'Ml 79  =  .0139  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

BIoaffRtion 
per  inch. 

Saoce«Biye 
elongation 
per  inch. 

PerniaDent 
set. 

Saocessive 

permanent 

set. 

jftemarks. 

Total. 

Per  square 

Pounds. 
60 
278 
556 
834 
1,112 
1,181 
1, 2.il 
1,320 
1.390 
1.459 
1,529 
1.508 
1,668 
1,738 
1.807 
1,875 
1,946 
2,015 
2,085 
2,154 
2,182 

Pounds, 

5,000 

20,000 

40,000 

60.000 

80,000 

•  85,000 

00,000 

05.000 

lOU,  000 

105,000 

1 10, 000 

115,000 

120.000 

125,  000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

156,980 

Inch. 
0. 

.00075 
.00167 
.00258 
.003U8 
.00388 
. 00423 
.00460 
.00490 
.00538 
.00584 
.00633 
.00605 
.00760 
.00837 
.00925 
. 01038 
.014 
.017 
.021 

Inch. 
0. 

.00075 

.00092 

. 0UO91 

.00110 

.00020 

. 00035 

.00037 

.00030 

.00048 

.00046 

.0004a 

.00062 

. 00065 

.00077 

.00088 

.00113 

.00362 

.003 

.004 

Indi, 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

General  suvimary. 

Tensile  strength  per  square  inch  of  original  section poundu..  156,080 

Blastic  limit  per  squaro  inch  of  original  section do. .  <  100,  OOO 

Elongation  per  inch  after  rupture inch..        .020 

Elongation  per  iuch  understraiu  at  elastic  limit do...    .00490 

Reduction  in  nrea  after  rupture,  per  centum  of  original  section 48.0 

Position  of  mpturo 1 ".55  inside  the  gauged  length 

Characterof  broken  surface fine,  sllkjr 

H.  Ex.  165 29 


460  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  3820. 

Sample  4. 

SectioDal  area,  'M173xM174=.0L37  square  inch. 
Gauged  leugth,  10''. 


Applied  loads. 

Elongatioii 
permoh. 

SiicceMlve 

Permaoeut 
set. 

SncoeulTe 

permanent 

set 

Bemarka. 

TotiU. 

Per  aqoare 
inch. 

eloDcativn 
per  iDCb. 

Pounds. 
68 
*74 
548 
822 
1,096 
1,164 
1,233 
1,301 
1,370 
1,438 
1,507 
1.575 
1,644 
1,712 
1  781 
1.849 
1,918 
1,986 
2,056 
2,128 
2,140 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

85,000 

90,000 

93.000 

100.000 

■  105,000 

110, 000 

115,(H>0 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

156,000 

166.200 

0. 
.00070 
.00160 
.00243 
.0(1350 
.00378 
.00407 
.00445 
.00493 
.00540 
.00578 
.00631 
.00092 
.00764 
.00848 
.00940 
.01008 
.012 
.017 
.022 

Inch, 
0. 
.00070 
.00090 
.00083 
.00107 
; 00028 
.00029 
.00038 
.00048 
.00047 
.00038 
.00053 
.00061 
.00072 
.00084 
.00092 
.00128 
.00132 
.005 
.006 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Slaatlo  limit 

* 
TenaUestrengtli. 

., 

•"" 

General  summary. 

Tensile  strength  per  square  inob  of  original  section poands..    166,200 

Elasliclitnib  per  square  inch  of  original  section do...      95^000 

Elongation  per  inch  after  rupture inch..         .020 

Elongation  per  Inch  under  strain  at  elastic  limit do...      .00445 

Reductioninareaafter  rupture,  per  centum  of  original  section 32.8 

Position  of  rupture ".80  inside  the  gauged  leneili 

Character  of  hroken  Burfaoe  fliie,aiJJcy 


Sectional  area,  M174x'M178 
Gauged  length,  10''. 


SQUARE    AND   FLAT   STEEL    WIEE. 
Np.  3821. 
Sample  4. 

0138  Hqiiare  inch. 
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Applied  loada. 

BloBfsation 
per  inch. 

SaccesBire 
elonj^ation 
per  inch. 

Permaoent 
set. 

Saceemire 

periDaDcnt 

set 

Total. 

Pereqnaro 
inch. 

Poundi, 
69 
276 
552 
828 
1,104 
1,173 
1,242 
1, 311 
l,3i?0 
1,449 
1,618 
1,587 
1.666 
1,725 
1,794 
1,863 
1,932 
2,001 
2,070 
2,139 
2,198 

Pounds. 
6.000 
20,000 
40,000 
60,000 
80,000 
85,000 
90.000 
95,000 
100. 000 
105.000 
110. 000 
115,000 
120,000 
125.  COO 
130,000 
136.  000 
140,000 
145,000 
150,000 
156.  OOU 
159,280 

Inch. 
0. 
.00076 
.00161 
.00258 
.00961 
.00383 
.00418 
.00451 
.00489 
.00532 
.00578 
.00628 
.00697 
.00753 
.00835 
.00924 
.01029 
.01167 
.015 
.020 

Iwh. 
0. 
.00076 
.00085 
.00097 
.00103 
.00022 
.00035 
.00033 
.00038 
.00013 
.00046 
.00050 
.00060 
.00056 
.00082 
.00089 
.00105 
.00128 
.00343 
.005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit 

'}.. 

" 

Tenaile  strength. 

1 

General  summary. 

TeniUe  strength  per  square  inch  of  original  section poiinds^^  159.280 

Elastic  limit  per  flnuare  inch  of  original  section do..l  100.000 

Elongation  por  inch  after  ruptnre inch . .        .  01 1 

ISIongatlon  per  inch  under  strain  at  olasticlimit do...     .00189 

Bcdnction  in  area  after  rupture,  per  centum  of  original  section 31.9 

Position  of  ruptnre 8'^7  outside  the  gauged  section 

Charaoter  of  broken  sarfaoe fine,  silky 


452  SQUARE  AND  FLAT  STEEL  WIEB. 

No.  3822. 
Sample  6. 

Sectional  area,  'M184x'MI85=.014  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

£i»nzatioD 
per  inch. 

SacceAsive 
elonf^ation 
per  inch. 

Permanent 
aet 

Saccesaive 

permanent 

aet. 

Remarks. 

Total. 

Per  equare 
inch. 

Pimnds. 
70 
280 
560 
840 
1,1S0 
1.190 
1.200 
1,330 
1.400 
1,470 
1,540 
1,610 
1,680 
1, 750 
1,820 
1,890 
1,960 
2,030 
2,100 
2.170 
2.184 

PotmcU. 

5,000 
20,000 
40,000 
60,000 
80,000 
85.000 
90.000 
95,000 
100, 000 
105,  000 
110,000 
115,000 

120,  (m 

125.  000 
130, 000 
135,  000 
140, 000 
143.900 
150.  000^ 
155, 000 
166, 000 

Inch. 
0. 

.00074 
.00160 
.00253 
.0035S 
.00385 
.  U0421 
.00449 
.00487 
.00529 
.00368 
,    .00621 
. 00678 
.00743 
.00817 
. 00008 
. 01039 
.01105 
.017 
.023 

Inch. 
0.. 
.00074 
.00086. 
.00093 
.00105 
.00027 
.  000.16 
.00028 
. 00038 
.  OO012 
. 00U39 
. 00053 
.00057 
. 00065 
.  00074 
.00091 
.00131 
.00156 
.00305 
.006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit 
TenaOe  strength. 

General  eumriMry. 

Tensile  strength  per  sqnare  inch  of  original  sect  ion pounds. .  166,  000 

lEIaAtloliniit  pitr  sqaarninch  of  original  section do...  110.000 

Elongation  por  inch  after  nipturo inch..        .022 

Elongation  per  inch  nuder  strain  at  elastic  limit do...     .00568 

Ketlnction  in  area  aftur  rupture,  per  centum  of  original  section 42.1 

PoHitiuu  of  rupture ''.50  inside  the  gauged  section 

Cliaractorot  broken  sorfaoe .,.........fliie»  silky 


SQUARE   AND  PLAT  STEEL   WIRE, 

No.  3823. 

Sample  7. 

Sectional  area,  'M161  x  'M160  =:  '^0135  square  inch 
Gauged  length,  lU". 
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AppUed  loftds. 

IBlongatlon 
per  inch. 

SuocesBive 
oloni^ration 
per  Inch. 

Permanent 
set. 

Snccesslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
ineb. 

Poundt. 
67 

270 
.    540 

810 
1,080 
1.147 
1,215 
1282 
1,850 
1,417 
1,486 
1.552 
1,620 
1,687 
1,755 
1,822 
1.890 
1,957 
2,025 
2.092 
2»106 

PovndM, 
5,000 
20,000 
40,000 
60,000 
80,000 
8^000 
90,000 
95.000 
100.000 
105,000 
110.  000 
115,  000 
120,000 
125,000 
130, 000 
135,000 
140,000 
145.000 
150.000 
116.000 
156,000 

Inch. 

0. 

.00079 
.00162 
.00257 
.00360 
.00382 
.00418 
.00444 
.00478 
.00517 
.00568 
.00602 
.00652 
.00710 
.00779 
.00851 
.00964 
.01111 
.014 
.018 

Inch. 
0. 

.00079 
.00083 
.00095 
.00103 
.00022 
.00036 
.00026 
.00034 
.00039 
.00041 
.00044 
.00050 
.00058 
.00069 
.00072 
.00113 
.00147 

.004 

InOi. 
0. 

Inch. 
0. 

Initialload. 
Elastic  Umlt. 
TensUe  strength. 

General  summary. 

Tensile  strenfrth  per  square  inch  of  orijcinal  section.. .'pounds..  156, 000 

£la8tio  limit  per  sonare  inch  of  original  section do...  110,000 

Blonfcation  per  inch  after  rupture inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .00558 

Keduction  In  area  after  rupture,  per  centum  of  original  section 43.7 

Position  of  rupture 'Ml  outside  the  gauged  section 

Character  of  broken  surface.... Ane«ailky 


454  SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3824. 

Sample  8. 

Sectional  area,  'M193  x  'M189  =  .0142  square  inch. 
Ganged  length,  10". 


Applied  loads. 

EloDKAtion 
per  Inch. 

Siiccoiwive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

ToUl. 

Per  sqnare 
inch. 

Poundi, 

71 

284 

668 

852 

1,136 

1,207 

1,278 

1,349 

1,420 

1,491 

1,562 

1,633 

1,704 

1.775 

1,846 

1,917 

1,988 

2,069 

2,118 

Pounds. 
6.000 
20,000 
40. 000 
60,000 
80,000 
85,000 
90,000 
95.000 
100,000 
106. 000 
110,000 
115.000 
120,000 
125.000 
130.000 
135,000 
140.000 
145.  000 
149, 150 

Jneh. 

0. 

.00078 
.00107 
.00263 
.00372 
.00401 
.00438 
.00478 
.  00522 
.00566 
.00018 
.00686 
.00749 
.00821 
.00924 
.01064 
.01262 
.018 

Jneh. 
0. 

.00078 
.00089 
.00095 
.00110 
.00029 
.00037 
.00040 
.00044 
.00043 
.00053 
.00068 
.00063 
.00072 
.00103 
.00130 
.00208 
.00638 

Jneh. 
0. 

Inch. 
0. 

luitialload. 
Elastic  limit. 
Tensile  strengtb. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds.    149,150 

Elastic  limit  per  sqqsre  inch  of  original  section do...  105,000 

Elongation  per  inch  afterrnpture inoh..        .013 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00565 

Keduction  in  area  after  rapture,  per  centnra  of  original  section , 47.0 

Position  of  rupture ".45  oatside  the  ganged  section 

Character  of  broken  surflBce , fine,ailky 


SQUARE  AND   FLAT  STEEL  WIRE. 

No.  3826. 

Sample  9. 

Sectional  area,  'M179  x  'M178  =  ,0139  square  inch. 
Ganged  length,  'MO 
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Applied  loads. 


Total. 


Pounds. 

69 

278 

556 

834 
1.112 
1,181 
1.251 
1,320 
1,390 
],4S9 
1,629 
1,598 
1.068 
1.787 
1,807 
1.876 
1.946 
2,016 
2,065 
^147 


PeriMiiare 


Pounds. 
5,000 
20,000 
40,000 
60,004 
80,000 
85,000 
90,000 
95,000 
160,000 
105^000 
110,000 
115,000 
120,000 
1:25,000 
130.000 
135,000 
140,000 
145.000 
150,000 
154,460 


Elongation 
per  mcb. 


Inch, 

Ik 

.00071 
.00163 
.00250 
.00351 
.00374 
.00403 
.00435 
.00468 
.00503 
.00548 
.00578 
.00628 
.00680 
.00738 
.00808 
.00899 
.01028 
.01310 


SneoeaalTe 
elongation 
per  inch. 


Inch, 
0. 

.00071 
.00091 
.00088 
.00101 
.00023 
.00029 
.00082 
.00033 


.00030 
.00050 
.00052 
.00058 
.00070 
.00091 
.00129 


Peraaaent 
set. 


Inch, 


Sneoeasire 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastle  limit 


TensUe  strength; 


Crmeral  9umfnary, 

Tensile  strength  per  sqnAre  inch  of  original  section poonds..  154,460 

Klastie  limit  per  aqaare  inch  of  original  section do...  115,000 

Klengation  per  inch  after  rnptore inch..       .017 

Kiongatlon  per  inch  ander  strain  at  elastic  limit do...    .00678 

Redaction  In  areA  after  mptnre,  per  oentam  of  original  section 36.7 

Position  of  mptare "1.85  inside  the  ganged  section 

Character  of  broken  sniHue flne^silli;y 


456  SQUARE  AND  PLAT   STEEL  WIRE. 

^0.  3826. 
Sample  10. 

Sectional  area,  ".1165  x  ".1169  =  .0136  square  inoh. 
Gauged  length,  10". ' 


Applied  loads. 

Blonfiration 

SaoceasiTe 

elon  (nation 

per  inch. 

Permanent 
Bet. 

Sucoeaslve 
set. 

Bemarka. 

Tofal. 

Per  square 
inoh. 

per  inch. 

Pounds. 
68 
272 
644 
816 
1,088 
1,156 
1,224 
1,292 
1,360 
1,428 
1,496 
1.564 
1,632 
1,700 
1,768 
1.836 
1,904 
1,972 
2,040 
2.108 
2,176 
2,244 

Poundt. 
6,000 
20.000 
40,000 
60,000 
80.U09 
85,000 
90,000 
95,000 
100.000 
106,000 
110,000 
115,000 
120, 000 
125,  000 
130. 000 
135,000 
140, 000 
145, 000 
150,  000 
155,000 
»60.000 
165^000 

Inch^ 
0. 
.00076 
.00161 
.00265 
.00357 
.00372 
.00400 
.00426 
.00458 
.00406 
.00520 
.00665 
.00605 
.0065-: 
.00705 
.00764 
.00830 
.00910 
.  01012 
.012 
.014 
.020 

Ineh. 
0. 
.00075 
.00086 
.00104 
.00092 
.00015 
.00028 
.00026 
.00032 
.00038 
.00024 
.00045 
.00040 
.00047 
.00058 
.00059 
.00066 
.00080 
.00102 
.0U188 
.0J2 
.006 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 



General  summary, 

TeDsile  strength,  per  sqnare  inch  of  original  section pounds . .  165, 000 

Elastic  limit,  per  square  inch  of  original  section do...  115,000 

Elongation  per  incn  after  rupture inch..        .010 

Elougation  per  inch  nnder  strain  at  elastic  limit do. . .    .  00565 

Beduction  in  srea  after  ruptarc,  per  centum  of  original  section 45.6 

Position  of  rupture 2"  outside  the  ganged  section 

Character  of  brols en  snrfaoe , fine,  sUky 


SQUARE  AND  FLAT   8TKEL   WIRE. 
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SAMPLES    FROM    ENDS    OF  OOILS    AFTER    THIRD  DRAWING,  SECOND 

HOLE. 

No.  3827. 

Sample  1*. 

Sectional  area,  ''.0996  x  ''.0996=  .0099  square  inch. 
Gauged  length,  10''. 


Applic 
ToUl. 

idlOAdfl. 

Per  aqoare 

iDGll. 

BlongatioD 
per  inch. 

Saoceesive 
elongation 
per  inch. 

Permfinent 
set. 

Suooemiye 

permanent 

sot. 

Remarks. 

Poundt. 

49 

198 

396 

SM 

792 

990 

1.030 

1.089 

1,138 

1,188 

1,237 

1.287 

1,336 

1.386 

1,435 

1,485 

1.534 

1.584 

1,633 

Pounds. 
5,000 
20.000 
40,000 
60,000 
80.000 
100,000 
105.000 
110,000 
116,000 
120.000 
125,000 
130,000 
135,000 
140.000 
145,000 
150,000 
156,000 
160,000 
165.000 

Inch. 
0. 

.00075 
.00158 
.00244 
.00343 
.00457 
.00482 
.00515 
.00553 
.00583 
.00633 
.00682 
.00743 
.00807 
.00888 
.00999 
.01166 
.016 

Inch. 
0. 

.00076 
.00083 
.00086 
.00099 
.00114 
.00025 
.00033 
.00038 
. 00030 
.00050 
.00049 
.00061 
.00061 
.00081 
.00111 
.00167 
.00434 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strtnfi^h  per  sqnare  inch  of  orisinnl  Bection ponnds..  165,000 

Blaatio  limit  per  square  inch  of  original  section do...  120.000 

Elongation  per  ineli  after  rnptnre inch..       .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00583 

Reduction  in  area  ttftermpture,  per  centam  of  original  section 38.4 

Position  of  ruptore 8".  76  outside  the  gauged  section 

Chacacter  of  hiokaa  BorftM ^  .' flne,sillLy 


458  SQUARE   AND   FLAT   STEEL  WIRE. 

No.  3828. 
Sample  2. 

Sectional  area,  '^0992  x  ''.0995  =.0099  sqaare  inch. 
Gaaged  length^  10'^ 


Applied  leftds. 

Elongation 
perincb. 

SuocMsfre 
elonntion 
per  inch. 

Permanent 
set. 

SacoeMire 

Bemarks. 

Total. 

Per  sqaare 

iDCll. 

Poundi, 

49 

196 

396 

604 

702 

990 

1,039 

1.080 

1.138 

1.18e 

1,2:J7 

1,287 

1,336 

1.386 

1.435 

1,485 

1,534 

1,584 

PoundB, 
5,000 
20.000 
40,000 
60,000 
80,000 
100.000 
105,000 
110,000 
115,000 
120.000 
lAOOO 
130,000 
13  >,  000 
140,000 
145,000 
150,000 
155.000 
160.000 

Inch. 

0. 

.00073 
.00160 
.00251 
.00351 
.00470 
.  00401 
.00536 
.00678 
.00607 
.00657 
.00720 
.00775 
.00»48 
.00940 
.01073 
.01295 
.016 

Inek, 

0. 
.00073 
.00087 
.00091 
.00100 
.00119 
.00021 
.00045 
.00042 
.00020 

Inch, 
0. 

Indi, 
0. 

Initial  load. 

Elaatic  limit 
Tensile  strength. 



... 

.OOO-M) 
.00063 

::;:::;::::: 

.00055 
.00073 
.00092 
.00133 
.00222 
.00305 

............ 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands..  160,000 

Slaslic  limit  per  suuttrc  inch  of  original  section do...  120;  006 

Elongation  perincb  al'termpture inch..       .008 

Elongation  per  inch  understraln  at  elastic  limit do...    .00607 

Bediict  ion  in  area  after  rupture,  per  oontnm  of  original  section , 38.4 

Position  of  rapture , 0"  outside  the  gaaged  section 

Character  of  broken  sarCsoe .....flne,  silky 


SQUARE   AND   FLAT   STEEL    WIRE. 

Ifo.  3829. 

Sample  3. 

Sectional  area,  'M005  x  'M012  =  .01  square  inch. 
Gauged  length,  10". 
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Applu 
Totol. 

Pinmdi. 

50 

200 

400 

600 

800 

1,000 

1,050 

1,100 

1,150 

1.200 

1,250 

1.300 

1,350 

1.400 

1.450 

1,500 

1,550 

1,600 

1,650 

1.700 

1.718 

Ml  loads. 

Per  squftre 
inch. 

PoundM. 
5,000 
20.000 
40,000 
60,000 
80,000 
100,060 
10.%  000 
110,000 
115,000 
120,000 
125.000 
130.000 
136,000 
140,000 
145.000 
150.000 
155,000 
160.000 
165,000 
170,000 
171,800 

Blonjsation 
per  iccb. 

Inch. 
0. 

.00078 
.00168 
.0u261 
00352 
.00(58 

.00517 
.O05'>2 
.00590 
.00027 
.00668 
.00717 
.      .  00778 
.00850 
.00937 
.01057 
.01245 
.015 
.020 

SnocoBslve 
eloiiffaUnn 
porlnoh. 

Ineh, 
0. 

.00078 
.00090 
.00093 
.00091 
.00106 
.00026 
.00033 
.00035 
.00038 
. 00037 
.00041 
.00040 
.00061 
.00072 
.00087 
.00120 
.00188 
.00255 
.005 

Permanent 
set. 

Sucoesaive 
set. 

Remarks. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

^ 



............ 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  171,800 

BMlio  limit  per  nqoAre  inch  of  original  section c|o  ..  130. 000 

Btongation  per  inch  after  rupture lAch . .        .  014 

Elongation  per  incb  under  strain  at  elastic  limit do...    .00668 

Reduction  in  area  after  rupture,  per  centum  of  original  section .' 45. 0 

Position  of  rupture ".4  outside  the  gauged  section 

Chraoter  of  broken  snr&ee fine»  silky 


460  SQUARE  AND   PLAT   STEEL  WIRE. 

No.  3830. 

Sample  4. 

Sectional  area,  ''.0999  x  ".0998  =  .0099  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  incb. 

Snccessive 
elongation 
per  inclL 

Permanent 
set. 

Successive 

1 

Total. 

Per  square 
inch. 

permanent  |              Remark*. 

se.                                   .                . 

Povnds. 

49 

198 

396 

694 

792 

990 

1,039 

1,089 

1,138 

1,188 

1, 237 

1,287 

1,  336 

1,386 

1,  435 

1.485 

1,634 

1,584 

1,633 

1,683 

Poundg. 
5,000 
20,000 
40,000 
60,000 
80.000 
100. 000 
105,000 
110, 000 
115,000 
120. 000 
126, 000 
130,000 
135. 000 
140,  000 
145.000 
150, 000 
155,000 
160,000 
165,000 
170, 000 

Inch. 
0. 

.00077 
.  00160 
.00250 
.00314 
.00458 
.00480 
.  00512 
. 00545 
.00586 
.00636 
.00683 
. 00726 
.00791 
.00868 
.00963 
.Oil 
.013 
.017 

Inch. 
0. 

.00077 
.  00083 
.00090 
.00094 
. 00114 
.00022 
.00032 
. 00033 
.00041 
.  00050 
.  00047 
.00042 
.00006 
.00077 
.00096 
.00137 
.002 
.004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Ultimate  Btrenxih. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section '. pounds..  170,000 

Elastic  limit  per  aqunre  inch  of  original  section do...  120,000 

Elongation  per  inch  after  rupture inch..        .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00586 

Keductiou  in  area  after  rupture,  per  centum  of  original  section 38. 4 

Position  of  rupture ".90  ontside.the  gauged  section 

Character  of  broken  surface .flno,  silky 


SQUARE   AND   FLAT   STEEL    WIRE. 

No.  3831. 

Sample  5, 

Sectional  area,  'MO05x'M005=.Ol  square  inch. 
Gauged  length,  10^'. 
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ApplM 
Total. 

?d  loads. 
Per  square 

EloDgation 
per  inch. 

Soooesaive 
eloogatiou 
per  inch. 

Permanent 
set. 

Successive 

permaueut 

sot. 

Inch, 

Remarks. 

Pounds. 

50 

200 

400 

600 

800 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1.300 

1,350 

1,400 

1,450 

1,500 

1.550 

1,600 

1,650 

1,700 

Poundu. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,006 
105,000 
110,000 
115,000 
120. 000 
125,000 
130, 000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 

Inch. 

0. 

.00082 
.00167 
.00256 
.00357 
.00468 
.00492 
.00528 

-?00567 
.00608 
.00644 
.00697 
.00748 
.00817 
.00905 
.01030 
.01120 
. 01340 
.017 
.025 

Ineh. 
0. 

.00082 
. 00085 
.00089 
.00101 
.      .00111 
.00024 
. 00036 
.00039 
.00041 
.00036 
.00053 
. 00051 
.00069 
.  0001^8 
. 00125 
.00090 
.00220 
. 00360 
.00$ 

Inch, 
0. 

Initial  load. 

Elastio  limit 
Tensile  strength. 

■ 

^ 

Genssral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  170,000 

RlaAiic  limit  per  square  inch  of  original  section do...  125,000 

Elongation  per  incli  after  rupture inch..        .019 

Elongation  per  inch  under  strniu  at  eluHtio  limit do...    .00644 

Keclnction  in  area  after  rupt  uih;,  per  centum  of  original  Hection  .33. 0 

Position  of  rupture 3".4  inside  the  ganged  section 

Character  of  broken  surface.... « fine,  silky 
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No.  3832. 

Sample  6. 

Sectional  area,  ''.0997x''.0998=:''.0099  square  inch. 
Ganged  length,  W. 


Applied  l(Mul8. 

EloDjffttion 
per  Inob. 

SQCcesaive 
eloojcation 
per  inch. 

FermAnent 
ftec. 

8uccoB«ive 

penuanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pmindt. 
49 

198 

396 

594 

792 

990 

1,039 

1,080 

1,138 

1,188 

1,237 

1,287 

1.336 

1,386 

1,435 

1,485 

1.534 

1,584 

1,633 

1,662 

Voundg. 
5.000 
20,000 
40,000 
60.000 
80,000 
100, 000 
105,000 
110.000 
115,000 
120.000 
126,000 
l.%,000 
135,000 
140. 000 
145,000 
150,000 
165,000 
160,000 
165.000 
167.860 

Inch, 

0. 

.00076 
.00162 
.00248 
.00348 
.00467 
.00485 
.00333 
. 005G5 
.0<>597 
.00642 
.00605 
.  00750 
.00H40 
.00040 
.01080 
.01260 
.014 
.020 

Inch. 
0. 

.00076 
.00086 
.00086 
.00100 
.  00119 
.00018 
.00038 
. 00042 
. 00032 
. 00045 
. 00063 
.  0(H>65 
.00090 
.00:00 
.00140 
.00180 
.00140 
.006 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strengtli. 

, 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  167.880 

Elastic  limit  per  so nare  inch  of  original  section do...        .012 

Elongation  per  incii  afU^r  rupture inch..  120,000 

Elongation  per  inch  under  strain  atelastic  limit do...    .00507 

Reduction  in  area  after  niptnre,  per  centum  of  original  section 46l  5 

Position  of  rupture 1".45  outside  the  ganged  section 

Character  of  broken  surface. •• iiae,  silky 


SQUARE   AND   FLAT   STEEL   WIBB. 
No.  3833. 
Sample  7. 

Sectional  area,  'M002  x  'M014  =  .0101  square  inch. 
Gauged  length,  10". 
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Applif 
TotoL 

>d  load!. 

yw  Muare 
incli. 

Slongalion 
per  inch. 

SttoceMive 
eloDntfon 
per  Inoh. 

Fermuieiit 
set. 

Sacceasivo 

I>erroaDeot 

set. 

Bemarks. 

FouHdg. 

50 

208 

404 

606 

808 

l.OlO 

1,060 

1,111 

1.161 

1,212 

1.262 

1.813 

1.363 

1.414 

1.464 

1.615 

1,S65 

1.616 

1,666 

1,684 

Pmtnd$. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
105.000 
110.000 
115.000 
120.000 
125.000 
130,000 
135,000 
140.000 
145.000 
150,000 
155,000 
160.000 
165.000 
166,730 

Inch. 
0. 

.00088 
.00172 
.00277 
.00366 
.00487 
.00512 
.00552 
.00500 
.00633 
.00685 
.00738 
.00800 
.00880 
.00970 
.01097 
.01285 
.017 
.021 

Inch, 
0. 

.00088 
.00084 
.00105 
.00089 
.00121 
.00025 
.00040 
.00038 
.00043 
.00052 
.00053 
.00062 
.00080 
.00090 
.00127 
.00188 
.00415 
.004 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  166,730 

Idastio  limit  per  sqoare  inch  of  original  section , do...  120,000 

Bloagation  per  inob  after  ruptare inch..        .022 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00633 

Bednction  in  area  after  rupture,  per  centum  of  original  section 44.5 

Poaition  of  rupture l'^30  inside  the  ganged  length 

Character  of  broken  surfaoe • line,  silky 


464  SQUARE   AND   FLAT   8TK£t.   Wl&B. 

No.  3834. 

Sample  8* 

Sectional  area,  ".0a94x".0a94=".0099  square  inch. 
Gauged  length,  W. 


ApplU 
ToteL 

^  loads. 

Far  Maare 
inch. 

Elongation 
per  iocb. 

Successire 
elongation 
per  inch. 

Permanent 

set. 

Sacrefisire 
set. 

Bernvks. 

Powui*. 

49 

198 

396 

594 

792 

990 

1,039 

1,080 

1,138 

1,188 

1,237 

1,2^7 

1.3.36 

1,3M6 

1,435 

1,485 

1,534 

1.584 

1,613 

1,670 

Pounds. 

5.000 

20.000 

40.000 

60,000 

80.000 

100,000 

105,000 

110,000 

115,000 

12».000 

125. 000 

130.000 

135. 000 

140.000 

u.\ooo 

150,000 
155, 000 
160,000 
165, 0(K) 
168,  690 

Inch. 

.00060 
.00160 
.00258 
.00358 
.00458 
.00478 
.00510 
.00i»42 
.00580 
.00620 
.00662 
.00720 
.00777 
.00851 
.00942 
.01085 
.01285 
.017 
.020 
- 

JncK 
0. 
.00680 
.00080 
.00098 
.00100 
.00100 
.00020 
.000)2 
.00032 
.00038 
.00040 
.00042 
.00058 
.00057 
.00074 
.00091 
. 00143 
.00200 
.0(V415 
.003 

Inch. 
0. 

Inch. 
0. 

IniUalloML 

EImUo  limit 
Tensile  strength. 

t 

General  summary. 

Tensile  strength  per  square  inch  of  origiiinl  nection ponnils. .  168, 680 

Elastic  limit  per  sunare  inch  of  original  Hoctiuu do...  130,000 

Elongation  per  inch  after  rupture inch..        .008 

Elongation  per  inch  under  strain  aiulastlc  limit do...    .00662 

Keduction  in  area  after  rupture,  per  Ofutuui  ot  original  section 40. 4 

Tonition  of  rupture ".60  outside  the  gauged  section 

Character  of  broken  sarfaoe fine,  silky 


SQUARE   AND   FLAT   STEEL   WIBE. 

No.  3835. 

Sample  9. 

Sectional  area,  '^0993x'^0994=.0099  sqaare  inch. 
Ganged  length,  10''. 
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EloDcation 
perlnoh. 

elongfttiim 
per  loch. 

Permanent 
set 

Saooessive 
set. 

Remarks. 

TotaL 

PerKmare 

roundg, 

48 

188 

886 

594 

798 

900 

1.089 

1,089 

1,138 

1,188 

1237 

1,287 

1,336 

t886 

1.436 

1,489 

1,584 

1^584 

1,638 

1,666 

Pavndt. 
6.000 
89,000 
40.000 
60,009 
80,000 
180,000 
106.000 
110,000 
116,000 
120.000 
126,000 
180,609 
135,000 
140,000 
146,000 
160,000 
165,000 
160,000 
166,000 
168.280 

0. 

.00081 
.00168 
.00268 
.00360 
.00476 
.00602 
.  0^«43 
.00682 
.00620 
.00678 
.06728 
.00784 
.00666 
.60939 
.01052 
.01820 
.016 
.019 

Inch. 

0. 

.00081 
.00088 
.00090 
.00101 
.00115 
.00027 
.00041 
.00039 
.00038 
.06053 
.00050 
.00061 
.00072 
.60083 
.00118 
.00168 
.0028 
.003 

Inch. 
0. 

Inch. 
0. 

Initdalload. 
Blastio  limit 

TeDaQesteeDgth. 

-..-. 



General  summary. 

Tensile stieiigfli  per  aqnare  inch  of  orlciimlseetlon pounds..  168,280 

Eteatie  limit  per  sonare  inch  of  original  seotion do  ..  120,000 

EtonfcaUon  per  incn  aftermptnre inch..       .014 

Eleogatien  per Incb  under  strain  at  elastic  limit do...   .00620 

Bednotion  in  area  after  rapture,  per.  oentam  of  original  section 30.3 

Positton  of  mptnre 3".  36  outside  tlie  ganged  section 

Cliaraeter  of  broken  surfiMse fine,  silky 

H.  Ex.  166 30 


466  SQUARE   AND   FLAT   STEEL   WIRE. 

Ko.  3836. 

Sample  10. 

Sectional  area,  'M004x'M006=.010  square  inch. 
Gauged  length,  W^. 


^?ssr 

SaeeetfliTe 

PemMBcnt 

SneeeasiTe 

ItoBuks. 

ToUl. 

inciL. 

set. 

PoundM, 

60 

200 

400 

600 

800 

1,000 

1,050 

1,100 

1,160 

1,200 

1,250 

1,800 

1,850 

1,400 

1,450 

1,500 

1,550 

1,000 

1,650 

1,700 

1,750 

1.800 

Foundg. 
6,000 
20;000 
40,000 
60.000 
80,000 
100.000 
105,000 
110,000 
115.000 
120,000 
125,000 
180,000 
186.000 
140,000 
145,000 
150,000 
156.000 
160,000 
165,000 
170,000 
175,000 
180,000 

Inch. 

0. 

.00086 
.00167 
.00253 
.00343 
00446 
'.00478 
.00506 
.00537 
.00575 
.00610 
.00653 
.00703 
.00760 
•00806 
.00870 
.00965 
.01040 
.01160 
.014 
.017 
.024 

Inch. 

0. 

.00086 
.00081 

iooooo 

.00103 

.00027 

.00038 

.00031 

.00088 

.00085 

.00043 

.00050 

.00057 

.00045 

.00065 

.00085 

.00085 

.00120 

.00240 

.003 

.007 

Inek, 
0. 

Inch. 
0. 

Initial  kMd. 
Tenalle  strengtb. 





Geno'al  summary. 

Tensile  BtreDgth  pel  square  inch  of  orieinal  section pounds..  180,000 

EUstic  limit  per  sqoAre  inch  of  original  section do...  128,000 

Elongation  per  Inon  after  mpture inch..       .010 

-Blongation  per  inch  nuder  strain  at  elastic  limit do...    .00610 

Redaction  in  area  after  mptare,  per  centum  of  original  section 86.0 

Position  of  mptare r'.20  Inside  the  ganged  section 

Character  of  broken  snrfiMe flD«,ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

FINISHED  WIBE  'M  SQUABB  TINNED. 

Ko.  3798. 

Sample  1. 

Beotional  area,  '^0986x'^099s=.0097  square  inch. 
Gaaged  length,  1(K^ 
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AppUedlooda. 

SneoMvlTe 

Permaneot 

set 

Saooesdye 

permasent 

set. 

Kenuirka. 

TotaL 

Perwraare 

perSBoh. 

PMMdt. 

48 

194 

888 

888 

778 

884 

878 

881 

879 

1,018 

1^667 

1,116 

ts 

1,466 
1,508 
1663 
1,800 
1^649 
1.687 
1,788 

Pottfub. 
6,000 
20,000 
40,000 
60,000 
80,099 
86,900 
96,000 
96,900 
160,000 
106,000 
U0,000 
115.000 
130,000 
185,000 
180.000 
185,000 
140.000 
146,000 
169.009 
156,900 
160,000 
166,000 
170,000 
176^000 
178^180 

Inoh, 
0. 

.00075 
.00150 
.00220 
.00298 
.00814 
.00832 
.00356 
.00875 
.00898 
.00418 
.00438 
.00468 
.00488 
.00513 
.00540 
.00568 
.00008 
.00643 
.00696 
.00760 
.00872 
.03088 
.018 

Jneh. 
0. 

.00076 
.00075 
.00070 
.00078 
.00016 
.00018 
.00023 
.00020 
.00018 
.00025 
.00020 
.00025 
.00025 
.00025 
.00027 
.00028 
.00035 
.00039 
.00056 
.00002 
.00112 
.00216 
.00713 

Ineh, 
0. 

Inch, 
0. 

Initial  load. 

> 

Blattio  limit 

• 
Tensile  strengtb. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  aeoUon pounds..  179,180 

Elastic Uoait per  sqoare inch  of  orlginar section do...  150,000 

SloogatloB  per  inon  after  rupture inch..       .028 

Slonication  per  !ndh under  strain  at  elastic  limit do...    .00643 

KeduotioB  in  area  after  rupture,  per  centum  of  original  section 37.1 

PiNdtion  of  rupture d".25  inside  the  gauged  section 

ChAnoter  of  hroksn  suifMM fine,  silky 


468  SQUARE   AKD  FLAT  8TBEL  WIBB. 

No.  3799. 

Sample  2. 

Sectional  area,  '^0990x'^9993=:.0098  square  inch. 
Oaaged  length,  W\ 


rs?r 

SncoeMive 

SaocMsiT« 

BamarkB. 

ToUL 

Per  sqoAre 
inch. 

t"rrr  ""'^~' 

penuuient 
set 

Pounds. 

49 

196 

892 

588 

784 

980 

1,029 

1,078 

1,127 

1176 

1,225 

1,274 

1,328 

1.872 

1.421 

1,470 

1.519 

1.568 

1,617 

1.666 

1,708 

Pounds. 
6.000 
20;000 
40.000 
60,000 
80.000 
100,000 
105.000 
110.000 
115.000 
120,000 
125,000 
130,000 
136,000 
140,000 
145,000 
150,000 
165.000 
160.000 
165,000 
170,000 
174,290 

Inch. 

a 

.00066 

.00138 
.00220 
.00298 
.00374 
.0C388 
.00411 
.00436 
.00460 
.00482 
.00511 
.00539 
.00570 
.00604 
.00648 
.00714 
.00707 
.01037 
.020 

Inch. 
0. 

.00066 
.00073 
.00082 
.00078 
.00076 
.00014 
.00023 
.00027 
.00024 
.00022 
.00029 
.00028 
.00031 
.00034 
.00044 
.00066 
.00083 
.00240 
.00963 

Inch. 
0. 

Inch. 
0. 

.Initiallond. 

EUaUo  limit 
TenaAle  stnngih. 

^  General  »ummary. 

Tentile  strength  pertquareincb  of  orlgiDftlsiMition pounds..  174,280 

Blsstic  limit  per  saoare  inch  of  originftl  section do...  146,000 

Elongation  per  incn  after  mptare Inch..       .015 

Xlongstion  per  inch  under  strain  at  elastic  limit do...    .00604 

Bednction  In  area  after  mptnre,  per  oentnm  of  original  section 34.7 

Position  of  mptnre * 5".  2  ontside  the  ganged  section 

CJiaraoter  of  broken  vniflMW  ..*.•». flnehsUky 


SQUABE   AND   FLAT   STEEL   WIBB. 
No.  3800. 
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Sample  3. 

Sectional  area,  '^0988x'^0994=:.0098  square  inch. 
Gauged  length,  10 '^ 


Applied  loads. 

Elongation 
per  inch. 

SaoceaaiTe 

Permanent 
set. 

SncceaaiTe 
set 

Bemarks. 

Total. 

Per  Bqaare 

eloDxatioD 
per  inch. 

Pounds, 

49 

196 

392 

588 

784 

980 

1,099 

1,078 

1,127 

1,178 

1,225 

1,274 

1,828 

1,372 

r42i 

1,470 
1,519 
1,568 
1,617 
1,606 
1,715 
1.764 
1.800 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80.000 
100.000 
105.000 
110,000 
115,000 
120,000 
125,000 
130.000 
185,000 
140,000 
145,000 
160.000 
165.000 
160,000 
165,000 
170,000 
176.000 
180,000 
183,670 

Indu 
0. 

.00064 
.00138 
.00216 
.00296 
.00377 
.00392 
.00414 
.00484 
.00461 
.00486 
.00505 
.00526 
.00.'»51 
.00584 
.00611 
.00657 
.00702 
.00776 
.00890 
.01270 
.021 

Inch. 
0. 
00064 
.'06074 
.00078 
.00080 
.00081 
.00015 
.00022 
.00020 
.00027 
.00026 
.00019 
.00021 
.00025 
.00038 
.00027 
.00046 
.00045 
.00074 
.00114 
.00380 
.00830 

InOu 
0. 

IndL 
0. 

Inltialload. 

Elastic  limit. 
Tenalle  strength- 

General  summary. 

Tensfle  strength  per  square  inch  of  original  section IHmnds..  188,670 

Blastic  limit  per  sonare  Inch  of  original  section do...  150,090 

Elongation  per  incn  after  rupture tnoh..       0.30 

Xlongati«n  per  inch  under  strain  at  elastic  limit do...    .00611 

Bednotion  in  area  atter  rupture,  per  centum  of  original  section 86.7 

Position  of  rupture..... 8".75  inside  the  gauged  section 

Character  of  hxokensutlkee : fine,  silky 


470  8QUAEE  AKD  FLAT  STBEL  WIEE. 

So.  3801. 

Sample  4. 

SeetioDal  area,  ''.0987  x  ''.O0O2=.OOO8  square  ineh. 
Ganged  length,  W. 


^S?sr 

SaoMMtre 
elonnrtloii 
perLoh. 

PenuneBt 

SlUMMiT» 

.--. 

TotaL 

^•yr" 

P<«^l 

Ppmdi, 
49 

199 
999 
699 

794 
990 
1,029 
1^078 
1,127 
1.178 
1,226 
1^274 
1,928 
1,872 
1,421 
1,470 
1.619 
1,669 
1^617 
1,666 
1,716 
1,764 

Foumdt. 
6,000 
90,000 
4e,009 
99.000 
99,060 
100.000 
106^000 
110^090 

ue^ooo 

120,000 
125,000 
180.000 
185,000 
146,060 
146,000 
160,000 
166,000 
160,000 
166,000 
170.000 
176^000 
180,000 

IndL 

0. 

.00077 
.00162 
.00286 
.00604 
.00806 

!00487 
.00466 
.00478 
.00606 
.60681 
.00668 
.00588 
.00618 
.00658 
.00700 
.00768 
.00886 
.01142 
.018 

Inek. 
0. 

.mm 

.00076 
.00088 
.00060 
.00091 
.00013 
.00029 
.00018 
.00028 
.00028 
.00026 
.00022 
.00036 

!00036 
.00047 
.00068 
.00117 
.00257 
.00656 

J«dL 
9. 

Inek. 
.0 

Initialload. 
EkMtlo  limit 

Oenerdl  summarif. 

Temllft  ttnagth  per  squAre  inch  of  orifdiiAl  section povnds..  IBQyOOO 

BlMtio Umit  per  MUAre inob  of  original  teotion do...  160,000 

Klongation  per  inon  Aftermptore inch..       .016 

SlooK»tlon  per  inoh  under  strain  at  elMticlimit do...    .00663 

Bedaotkm  in  are*  after  mptnre,  per  oentiim  of  original  Motion .*..       87.8 

Poeitionofraptare ".80  ontalde  the  ganged  Metfton 

ObaiMlcrofbrokMkniiftee flaihrilky 


SQUARE  AND  FLAT  STEEL  WIRE. 

TSo.  3802. 

Sample  5. 

Sectional  area,  'M002  x  M003  =  .010  square  inch. 
Ganged  length,  10"^ 
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^s-isr 

Permanont 
set 

SnoceatlTe 

permanent 

aet 

Remarks. 

TotaL 

Porsqnaze 
inch. 

PMHMlt. 

60 
300 
400 
800 

80O 
1,000 
1060 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 
1,550 
1^000 
1,050 
1,700 
1^750 
1,800 
1.808 

Pcunds, 
5.000 
20.000 
40,000 
00.000 
80.000 
100. 000 
106,000 
110,000 
115,000 
120,000 
125^000 
180,000 
185,000 
140,000 
145.000 
150.000 
155,000 
100,000 
165,000 
170,000 
175,000 
180,000 
180;  200 

Inch, 
0. 

.00070 
.00150 
.00228 
.00808 
.00390 

! 00430 
.00481 
.00480 
.00500 
.00628 
.00568 
.00583 
.00618 
00060 
.00711 
.00786 
.00011 
.01158 
.018 
.087 

& 

.00070 
.00080 
.00078 
.00060 
.00082 
.00018 
.00022 
.00021 
.00020 
.00020 
.00028 
.00030 
.00025 
.00035 
.00042 
.00051 
.00074 
.00126 
.00247 
.00042 
.000 

Inch, 
0. 

JnOu 
0. 

Initial  load. 

Elastic  limit 
Tensile  stcengtli. 

* 



General  eummary, 

TfiDtHe  strength  per  square  inch  of  original  section poands..  180,200 

Klastio  limit  per  sooare  inch  of  original  section do...  145,000 

Elongation  per  inch  after  mptare inch..       .025 

Blongation  per  inch  nnder  strain  at  elastic  limit do...    .00618 

Bednotlon  in  area  after  rapture,  per  centum  of  original  seclioh 33.0 

Poaitton  of  mptare ".80  inside  the  ganged  section 

Gharaoterof  hrokenaurihoe fine,  silky 


472  SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3803. 

Sample  (L 

Sectional  area^  '^09Mx''.0100=.0099  square  inch* 
Gauged  length,  W. 


Applied  loads. 

perlnob. 

baccesalv* 

Permftncnt 

SnccMalre 

perinaiMni 

aet. 

BMBMka. 

ToUl. 

PerwmMe 

Pound: 

49 

198 

396 

594 

792 

990 

1.039 

1.069 

1,138 

1.188 

1.237 

1.287 

1,836 

1,886 

1,436 

1.4b5 

1,634 

1,584 

1,633 

1,683 

1.732 

1,762 

Founds. 
6.000 
20,000 
40,000 
60,000 
80.000 
100,000 
105.000 
110,000 
116,000 
120,000 
126,000 
180,000 
135,000 
140,000 
145,000 
160,000 
155.000 
160.000 
166.000 
170.000 
176,000 
177,060 

Inch, 
0. 
.00074 
.00161 
.00231 
.00318 
.00416 
.00426 

!  00480 
.00506 
.00541 
.00578 
.00608 
.00650 
.00693 
.00750 
.00880 
.00906 
.01056 
.01600 
.02200 

Jneh. 
0. 
.00074 
.00077 
.00080 
.00082 
.00103 
.00010 
.00020 
.00034 
.00025 
.00036 
.00032 
.00035 
.00043 
.00048 
.00057 
.00080 
.00076 
.00150 
.00444 
.007 

Jneh. 
0. 


Inch, 
0. 

InitUllood. 

............ 

Gmieral  summary. 

T^nnilo  Mrength  per  square  iooh  of  orieinjil  section poaods..  177, 280 

KUstic  limit  per  sauare  inch  of  origiDalseotion do...  135,06il 

KIoDgation  per  Idcii  after  raptnru inch..       .034 

KloDgatioD  per  inch  under  strain  at  elastic  limit do  .. 

Kednctiun  in  area  after  rapture,  per  centum  of  original  section 82.8 

Poaititiu  of  rupture 1".66  inside  tlie gauged  seot^oa 

Cbarsoterof  broken  surface , flne^ailKy 


SQUARE   AND   FLAT   STEKL  WIBE. 
No.  3804. 
Sample  8. 

Sectional  area,  '^0993x^^0994=:.0099  square  inch. 
Oaaged  length,  W: 
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Applied  kMida. 

SacoeMlve 
elonfmtion 
per  Inch. 

Perauineiit 

Mt. 

SaooMsive 

peitDftnent 

set. 

Bemarki. 

Total 

PwMiuffe 
inch. 

perlneb. 

Pounds, 
49 

198 

396 

694 

792 

990 

1,039 

1089 

1,138 

1,188 

1  237 

1,287 

1^336 

1,886 

1,486 

1^486 

1584 

1^084 

i,m 

1,683 
1^780 

PbmMb. 
5,900 
20,090 
40,OtO 
60,000 
80,000 
100,000 
196.000 
119,000 
115,000 
120,000 
125.000 
130,000 
135^000 
140,000 
145,000 
150,000 
156.  COO 
160.000 
165.009 
170.000 
174,750 

IfUh. 

0. 
.00078 
.00156 
.00228 
.00310 
.00388 
.00406 
.00424 
.00448 
.00467 
.00490 
.00012 
.00539 
.00670 
.00607 
.00637 
.00689 
.00781 
.01223 
.022 

Ineh. 
0. 
.00078 
.00078 
.00072 
.00082 
.00078 
.00018 
.00018 
.00024 
.00019 
.00023 
.00022 
.00027 
.00031 
.00027 
.00040 
.00062 
.00092 
.00442 
.09977 

Jnek, 
0. 

Ineh, 
.0. 

Initial  load. 

Elaatlc  limit 
Tensile  strength. 

- 

Otnerdl  summary, 

Tenaile  strengtb  per  square  inch  of  original  seotion ponnds..  174,750 

Slaatic  limit  per  sanareinofa  of  original  section... do...  145,000 

BloDgatioB  per  Inen  after  mptnre inch..       .021 

SloBgation  per  inch  under  strain  at  elasticlimit do...    .00607 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43.4 

Position  of  rupture 5".96  outside  the  gauged  section 

Cbaraeter  of  broken  surface line,  silky 


4H 


SQUARE   AMD  FLAT  STEEL  WUB. 
No.  3805. 


OampU  9. 

Seetional  area,  ''.0996x'^0905=.0099  aqiiafe  inch. 
Gauged  length,  1(K^ 


p«W. 

Pemaiwiit 
■et 

^cc«^ir» 

Bmm^s. 

Total. 

Per  mare 

aloDiEatiaai 
per  inch. 

FtmdM. 

4B 
186 
888 
684 

782 
880 
1.888 
1,088 
1^188 
1^188 

1,287 
1.838 
1.388 
1,436 
1.488 
1,634 
1684 
C833 
1.883 
1,783 
i;788 

6,008 
20^800 
40,000 
80,000 
88.000 
100,000 
186,000 
110,000 
116,000 
120,000 
125,000 
130.000 
185.000 
140,000 
146,000 
150,000 
166.000 
180.000 
186,000 
170,000 
176,000 
178,800 

Auk. 
0. 

.88078 
.80148 
.80224 

.'00886 

.00418 

.00488 

.88487 

.88487 

.88814 

.00644 

.00871 

•88888 

!  80812 

.00080 

.00738 

.00618 

.00833 

.012 

.017 

Indu 

8l 

.00072 
.00877 
.00075 
.00064 
.80087 
.80018 
.00028 
.00081 
.00020 
.00027 

.00027 
.00031 

.00052 
.00080 
.00115 
.00867 
.005 

8. 

Imdu 

0. 

Tntttalloarl 

gl«^M<%  Hilt 

• 

General  summary. 

TensUe  strength  per  MfiiMeiiibli  of  original  Motioii ponnda..  178,880 

Elaatlo  Unit  per  ■qoareiooh  of  original  aeotion do...  140.800 

Elongation  p<«r  inoD  afker  mptore Inoh..       .012 

Klonjcation  per  inch  nnder  strain  at  elaatio  limit do...    .00003 

Redtiotioninareaaftermptnre,  per  oentam  of  original  section 26.8 

Position  of  ruptare 8."8&  ontside  the  ganged  seoUon 

Cliaraoter  of  broken  anxftoo *. iine,Billv 


SQUABB.AKD  FLAT  STEEL   WIRE. 

No.  3806. 

Sample  10. 

Sectional  area,  'M002x'M004=.010  sqaare  inch. 
Ganged  lengtli,  W. 
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AppUedlo»dt. 

Eloneatioii 

SuooeBsive 
eloogation 
per  Inch. 

Permiuiexit 

Saooeasire 

permanent 

aet. 

Bemarkib 

TotaL 

PerMuare 
iocL 

perlnoh. 

Poundt, 

50 

200 

400 

600 

800 

1.600 

1,060 

tioo 

1,150 
1.20O 
1,280 
1^900 
1^860 
1,400 
1,450 
1.500 
1.560 
1.600 
1.660 
1,700 
1,760 
1.800 
1,860 
1,900 
1,908 

Poundt. 
6,000 
20,000 
40,000 
60,000 
80,000 
100.000 
105,000 
110.000 
116.000 
120,000 
126,000 
180,000 
185^000 
140.000 
145,000 
160,000 
156,000 
160,000 
165.000 
170.000 
176.000 
180,000 
185,000 
100,000 
190,800 

IneK 
0. 

.00073 
.00150 
.00226 
.00305 
.00363 
.00403 
.00427 
.00447 
.00473 
.00498 
.00524 
.00653 
.00577 
.00600 
.00047 
.00677 
.00725 
.00776 
.00845 
.00012 
.Oil 
.013 
.017 

Inch. 

0. 

.00073 
.00077 
.00076 
.00079 
.00078 
.00020 
.00024 
.00020 
•00026 
.00025 
.00026 
.00029 
.00024 
.00032 
.00038 
.00030 
.00048 
.00051 
.00069 
.00067 
.00188 
.002 
.004 

Inch. 
0. 

Inch. 
0. 

InitlElload. 

£la8tio  limit. 
\ 

TenflUe  stresfrth. 

"* 

General  tummary. 

T|eD8ile  strength  per  aqnare  inob  of  original  aeotion poanda..  190,800 

B|aatio limit  per  sqaare  inch  of  originaTaeotion... do...  155,000 

Bongation  per  incn  after  raptnre inch..       .012 

E  ongation  per  inch  under  strain  at  elastic  limit do...    .00670 

Redaction  in  area  afterraptore,  per  centum  of  original  section 89.7 

Poflltion  of  rupture ''.76  inside  the  gauged  aeotlon 

Character  of  broken  snrfiaoo flne^ailky 


476  SQUARE   AND   FIAT   STEEL   WISE. 

.1-INCH  Sqxtabb  TnmED  Steel  Wms. 

No.  3997. 
Mark,  No.  15. 

Sectional  area,  'MOa2x'M001=:.010  sqaare  iDch. 
Gaaged  length,  W. 


perlneli. 

SaooeMtre 
p«rinoh. 

Pennanent 
let. 

SuoeefltiTe 

lUma^ 

Total 

Peraqiure 

aet 

Pounds. 

60 

200 

400 

600 

800 

1,000 

1  200 

1.250 

1,800 

1,350 

1.400 

1.450 

1,500 

1,550 

1.600 

1^650 

1.700 

1,750 

1^800 

Pounds. 
5,000 
20,000 
40.060 
60.000 
80.000 
100,000 
120.000 
125.000 
130,000 
135,000 
140.000 
145.000 
150.000 
155.000 
160,000 
165,000 
170.000 
175, 000 
180,4)00 

Inch. 

0. 

.00070 
.00143 
.00236 
.00300 
.00303 
.00101 
.00510 
.00587 
.00567 
.00605 
.00638 
.00685 
.00735 
.008^ 
.00800 
.01061 
.016 
.080 

Ineh. 
0. 
.00070 
.00073 
.00093 
.00064 

!00098 
.00010 
.00027 
.00030 
.00038 
.00033 
.00647 
.00050 
.00069 
.00086 
.00171 
.00538 
.014 

Inch. 
0. 

Inch.  . 
0. 

lulUallMd. 
Tensile  strength. 

General  summary. 

Teneile  strength  per  aqnsre  Inch  of  orlglnsl  section pounds..  180,000 

KUstio  limit  per  Mosre  inch  of  original  section do...  145,066 

BloDgaiion  perinea  after roptare , inch..       .024 

EloDgation  per  inch  nnder  strain  at  elaatic  limit do.:.    .00638 

Jleiliiction  in  area  arter  rupture,  per  centum  of  original  section 42.0 

Portitlon  of  rupture at  end  of  gauged  section 

Character  of  broken  surfMe fine,  silky 


SQUARE  AND  FLAT  STEEL  WISE. 

Ho.  3998. 
Mark,  So.  20. 

Sectional  area,  ".0994x".0995=.0099  sqaare  inch. 
Ganged  length,  10". 
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AppHedloMlB. 

BIoDgation 
per  Inoh. 

SncoeMiTe 
elongation 
per  inob. 

Permanent 
aet. 

SnooeaalTe 
aet 

BemarkB. 

TotaL 

Per  soaare 

P<nmdt. 

49 

198 

896 

694 

792 

990 

1.188 

1,287 

1.287 

1,336 

1386 

1,436 

1,465 

1,535 

l!584 

1,«34 

1,683 

1,733 

1,782 

1,832 

1,868 

Pimnds. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,  OCO 
180,000 
136.000 
140,000 
145,000 
150,000 
156.000 
160,000 
165.000 
170,000 
175,000 
180,000 
185.000 
188,690 

Inch, 
0. 
.00069 
.00142 
.00221 
.00297 
.00381 
.00467 
.00482 
.00503 
.00530 
.00655 
.00581 
.00610 
.00647 
.00678 
.00781 
.00790 
.00932 
.61 160 
.022 

Inch, 
0. 
.00069 
.00073 
.00079 
.00076 
.00084 
.00086 
.00015 
.000-21 
.00027 
.00025 
.00026 
.0U029 
.00037 
.00031 
.00053 
.00059 
.00142 
.00228 
.0104 

Inch. 
0. 

IfWk. 

0. 

Initial  load. 

• 
Blastlcllmli. 

Tenaile  strength. 

^ 

General  tummary, 

Tenaile  strength  per  sqnare  inoh  of  original  section poonds..  188,690 

Elastic  limit  per  sqaare  inch  of  original  seotion do...  160,000 

XlongaUon  per  locli  alter  raptnre inch..       .027 

Slonteatlon  per  inch  under  strain  at  elaatio  limit do...    .00678 

KednetioD  in  area  after  mptore,  per  centum  of  original  section 43.4 

Position  of  rnptare 2".8  Inside  the  ganged  seotion 

Character  of  broken  snrfisce ......fine,  silky 


•j»-iflf '      *• 
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SQVABE  AMD  FLAT  STEEL  WIRE. 


Ko.3999. 
Mark,  ^o.  25. 

Sectional  area,  ".0992x".0996=".0099  square  inch. 
Ganged  length,  10". 


Applied  IomU. 

EloDfpitioa 
p«r  inch. 

SaccaMire 
elon^stfon 
per  inch- 

sek 

SneceflaiTe 

TotaL 

PerMosre 
inch. 

S«Biark«. 

PoundM, 

49 

198 

396 

694 

792 

990 

1,  U8 

1,237 

1,287 

1,336 

1  386 

1,436 

1,485 

1,535 

1,584 

1.634 

1,678 

Pound*. 

5,000 

20.000 

40  000 

60.000 

89,000 

100.000 

120.000 

125.000 

130.000 

135,000 

^40.000 

145,000 

150.000 

155.000 

160,000 

in5,600 

169,490 

Inch. 

0. 

.00076 
.00150 
.00234 
.00319 
.00414 
.00524 

.00586 
.00629 
.00679 
.00739 
.00811 
.00912 
.01100 
.016 

IfUik. 

a 

.00076 

Inch. 
0. 

IfUik. 

0. 

InitiallMd. 

.00074 
.00084 



BiMtioUmik 
T«D8fleatreDgtb. 

.00085 
.00095 
.00110 
.00030 
.00032 
.00043 
.00050 
.00060 
.00072 
.00101 
.00188 
.005 

............ 

...... ...a.. 



General  summarjf. 

Tennnestreoffthpersqaareinohof  orifrinal  nection pouDda..  168,480 

Slaatio  limit  per  amiare  inch  of  original  aectloa do...  180,000 

Elonfcation  per  incD  after  ruptnre ioeh..       .010 

Elongation  per  inch  under  atrain  at  elaA tic  limit do...    .00886 

Beductionin  areaafter  niptare»  per  eentnm  of  original  aoctiou 41.4 

Poaitlon  of  mptnre 8".45  ontaida  the  gAoged  aeotl<m 

Charaoter  of  broken  aorfiaca flne^allky 


SQUARE  AND  FLAT  STBEL  WIRE. 

Ko.  4000. 
Mark,  No.  30. 

Sectional  area,  '^0992x'^0993=.0098  sqaare  inch. 
Gauged  length,  lO''. 


479 


Applied  loads. 

Elongation 
periDoh. 

Saoo«Mive 
elongation 
per  inch. 

Pennanent 
aeU 

SacoesBivo 

permanent 

set. 

Remarks. 

Total 

ParsoiEum 

Pounds. 

49 

106 

392 

588 

784 

980 

1,176 

1.325 

1,274 

1,323 

1,872 

1,421 

1,470 

1,619 

1,568 

1,586 

Pound*. 
5.000 
20,000 
40.000 
60,000 
80,000 
100,000 
120,000 
126,000 
130,000 
136,000 
140,006 
146^000 
150,000 
16^000 
160,000 
161,840 

Ineh, 

0. 

.00074 
.00156 
.00284 
.00317 
.00421 
.00644 
.00576 
.00623 
.00678 
.00748 
.00848 
.00973 
.01816 
.028 

.00074 
.00082 
.00078 
.00088 

.00104 
.00128 
00032 
.00047 
.00066 
.00065 
.00105 

Inch. 

JncA. 
0. 

Initial  load. 
BlasUo  limit 

Tensile  strength. 

• 

Tensile  strength  per  sqiwreinoh  of  original  seodoa pounds..  161,840 

Slasticlimit  per  sqaare  inch  of  original  section do...  125,000 

Elongation  per  incn  after  mptare inch..       .017 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ..    .00576 

Rednction  in  area  after  mptoze,  per  oentom  of  original  section 40.8 

Position  of  mptnre '^36  outside  the  ganged  section 

Character  of  broken  sorteoe fine,  silky 


480  SQUARE  AND  FLAT  8TEEL  WISE. 

No.  4001. 

Bffark,  No.  35. 

Sectional  area,  .''0992x^a993=r.0ad8  square  inch. 

Gauged  leogth,  W. 


AppUed  Uwd«. 

WlimarnHm* 

SnooeMive 
elon^tion 
per  inch. 

PennAMnt 

Mt 

8noo«MiTe 

Mt. 

SeBMka. 

Total. 

"•"inX" 

permeh. 

P<mndi. 

49 

196 

392 

688 

787 

980 

1.176 

1,225 

1.274 

1.323 

1,372 

],481 

1,470 

1.519 

1,568 

1,617 

1,666 

1,715 

1,754 

1.816 

PoumdM. 
6.000 
20.000 
40.000 
60.000 
80.000 
100.000 
120.000 
139.000 
180.000 
135.000 
140.000 
145.000 
150,000 
155.000 
160.000 
165,000 
170.000 
175.000 
180.000 
185,810 

Jflidk. 
0. 
.00078 
.00197 
.00227 
.00302 
.00387 
.00480 
.00498 
.00517 
.00547 
.00562 
.  00508 
.00638 
.00679 
.00728 
.00799 
.00900 
.01170 
.017 

Inch. 
0. 

.00078 
.00079 
.00070 
.00075 
.00085 
.00093 
.00018 
.00019 
.00030 
.00015 
.00U36 
.00040 
.00041 
.00051 
.00071 
.00101 
.00270 
.0063 

Inch. 
0. 

Intk. 
0. 

InltUIoad. 

BlMtleUiiiil 
TensUe  strength. 

General  summary. 

Tensile  strength  per  sqnnre  Ineh  of  original  section  .............* poonds..  185,310 

IlMtio  limit  per  sqoAre  inch  of  original  section do...  165^  O^a 

Elongation  per  inch  after  mptare  inch..       .0;:5 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00979 

Kednction  in  area  after  rnptore, per  centum  of  original  section do...       34.7 

Position  of' mptnxe  ....  4".  inside  the  ganged  Motion 

Character  of  broken  surface • ftne,siUc:r 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4002. 
Marks,  No.  40. 

Sectional  area,  'M002x'M005=.010  square  inch. 
Ganged  length,  10''. 


EIonisalioD 
per  iDch. 

SnccesairB 
I'loujratiau 
per  iucb. 

PerraaDont 
set. 

Successive 

Bemarks. 

Toua. 

Per  sqaftre 
inch. 

periuauttut 
set. 

Ineh. 
0. 

Founds. 

50 

200 

400 

600 

800 

1.000 

1.200 

1.260 

1,300 

1.850 

1.400 

i,450 

1.500 

1,550 

ilooo 

1,650 
1,700 
1^750 
1,760 

Pounds. 
6,000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,000 
130.000 
136,000 
140,  OOu 
145,000 
150.000 
155^000 
160,000 
165,000 
170,000 
176.000 
176;  000 

Ineh. 

0. 

.00080 
.00160 
.00235 
.00310 
.00410 
.00515 
.00637 
.00665 
.00808 
.00637 
.00679 
.00728 
.00705 
.00800 
.01040 
.015 
.022 

Ineh. 
0. 

. 00080 

.00080 

.00075 

.00075 

.00100 

.00105 

.00022 

.00028 

.00033 

.00039 

.00042 

.00049 

.  00067 

.00106 

.00140 

.0046 

.007 

Inch. 
0. 

laitialload. 

ElMtio  limit 
Tensile  sirength. 

•     1 

*^ 

General  suMtnary. 

Tensile  strength  per  square  iDch  of  original  section pounds..  176.000 

Slastle  limit  per  sqnare  inch  ororigiual  section do...  146,000 

mongaUon  perincn  after  ropturo , inch..       .024 

Slongation  perinoh  under  strain  at  olastio  limit do...    .00679 

Bednetlon  in  area  after  rupture,  per  centum  of  original  section >. 33.0 

Poeition  of  rupture r'.6  Inside  the  gauged  section 

Character  of  oroken  surface fine  silky 

H.  Ex.  165 31 
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SQUARE   AND   FLAT    STEEL   WIRE. 


No.  4003. 
Marks,  No.  45. 

Sectional  area,  '^0988x'^0987=  .0098  sqaare  inch. 
Gauged  length,  10^'. 


Applied  loads. 

Elonsation 
per  uioh. 

elongation 
per  iiicb. 

Permanent 
«et 

Saoeeaaive 

aet. 

Bemarka. 

TotaL 

Per  wiaare 

P^nds. 

40 

106 

882 

588 

764 

080 

1.176 

1.225 

1,274 

1,828 

1.372 

1.421 

1,470 

1.510 

1.568 

1,617 

1.666 

1,715 

1,744 

Pounds, 
5,000 
20.000 
40,000 
60,000 
80,000 
100,000 
120.000 
125,000 
130,000 
135,000 
140.000 
145.000 
160.000 
155.000 
160.000 
165.000 
170.000 
175,000 
177,800 

Inch, 
0. 

.00075 
.00150 
.00210 
.00304 
.00300 
.00474 
.00400 
.00310 
.00540 
.00572 
.00606 
.00644 
.00604 
.00740 
.00818 
0128(r 
.021 

Inch. 
0. 
.00075 
.00075 
.00060 
.00085 
.00005 
.00075 
.00016 
.00020 
.00021 
.00038 
.00034 
.00038 
.00050 
.00055 
.00064 
.00467 
.0089 

Inek. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  atrenicth. 

General  aummarff. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..  177,060 

Elastic  limit  per  sqnare  inch  of  originalsootion do...  150.000 

EloDKalloo  per  inch  after  rapture • inch..        .023 

Elongation  per  Inob  ooder  strain  atolastic  limit do  ..     .006i4 

Keductlon  in  area  after  ruptare,  per  oentam  of  original  section 86w  7 

Position  of  rupture 1".76  inside  the  gauged  section 

Character  ot  orokeB  anrfaoe iLaeaOky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4004. 
Marks,  No.  50. 

Sectional  area,  '^0983  x  '^0985  ==  .0097  sqaare  inch. 
Ganged  length,  10^^ 
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Applied  londs. 

Elontnitioa 
p«r  inoh. 

SncoeMive 
elonfratlon 
por  inch. 

Permaoent 

Mt. 

SaooemiTe 
pemument 

•et 

RemarkB. 

TotaL 

Persanare 

Poimdf. 

48 

194 

888 

582 

776 

970 

1,164 

1,212 

1^261 

1,309 

1,858 

1,406. 

1,455 

1,503 

1.552 

1,600 

1,648 

1.688 

PimndM. 
6,000 
20,000 
40,000 
60,000 
80,000 
100.000 
120,000 
125,000 
130,000 
135.000 
140.000 
145,000 
150,000 
156,000 
160,000 
165.000 
170,000 
173,510 

Inch. 

0. 

.00079 
.00151 
.00233 
.00318 
.00423 
.00540 
.00568 
.00618 
.00653 
.00687 
.00752 
.00817 
.00903 
.01020 
.012 
.017 

Inch. 

0. 

.00079 
.00072 
.00082 
.00085 
.00105 
.00117 
.00028 
.00035 
.00050 
.00034 
.00065 
.00065 
.00086 
.00117 
.0018 
.005 

Inch, 
0. 

Inch. 
0.      - 

Initial  load. 

Elaatio  limit. 
Tensile  atrongth. 

Qtneral  summary. 

Tenane  ttrenicth  per  square  inch  of  oridnalseotion.... poands..  178,510 

Elastiolimit  per  sqaare  inch  of  originalsection do...  140,000 

Elongation  per  inch  after  rupture inch..        .017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .0OU87 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 37.1 

Position  ot  rupture 1".7  inside  the  ganged  section 

Charaoter  of  broken  snrfsoa fine  silky 


484  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4005, 
Marks,  No.  65. 

Sectional  area,  ^'.0084  x  '^0986  =  .0097  square  inch. 
Gauged  length,  10^^ 


Applli 
TotaL 

^  loads. 

Per  Mnare 
inch. 

^.Wr 

Saooeaaive 
eloDfsation 
per  inch. 

Permanent 
aet 

Saoceaaive 

permanent 

aet. 

Bemarka. 

Fwndt. 

48 

IM 

888 

683 

776 

976 

1,164 

1.2U 

1,361 

1^809 

1^868 

1,406 

1  465 

1,603 

1,561 

1.690 

PoHnda. 
5,000 
20.000 
40,000 
60.000 
80,000 
100,000 
120,000 
125,000 
180,000 
185,000 
140,000 
145,000 
UfO.000 
156,000 
160,000 
163,920 

Inch. 
0. 
.00072 
.00141 
.00221 
.00302 
.00392 
.00495 
.00518 
.00543 
.00589 
.00622 
.00674 
.00761 
.00896 
.01216 

Inch. 
0. 

.00072 
.00069 
.00080 
.00081 
.00090 
.00103 
.00023 
.00026 
.00016 
.00033 
.00052 
.00087 
.00137 
.00317 

Inch. 
0. 

Inch. 
0. 

Initialload. 

ElaaUo  Umit. 
Tenaile  8treng:th. 

General  eumnuiry, 

Tenafle  atrength  per  aqnare  inch  of  original  aeotion ponnda..  163,920 

Slaatic  limit  per  aonare  inch  of  orifciniuaeotion do...  140,000 

Elongation  per  inon  after  mptnre inch..        .008 

Elongation  per  inch  nnder  strain  at  olaaticlimit do...     .00623 

Keduction  in  area  after  ruptoi-e,  per  centum  of  original  section 34.0 

Position  of  rtiptnre iu  jawa  of  machine,  ontaide  gnagod  aection 

Cliaracter  of  broken  snrface fine  silky 


SQUARE  AND  FLAT  STEEL  WIBE. 

No.  4006. 

Marks,  No.  60. 

Sectional  area,  ''.0992  x  ".0994  =  .0098  square  inch. 

Ganged  length,  10''. 
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Applied  loadB. 

EloDsatlon 
periDoh. 

Saooessivd 
olongation 
perlnch. 

Permanent 
set. 

Saccessire 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 

Found*. 

49 

196 

382 

588 

784 

980 

1.176 

1.225 

1,274 

1.323 

1,372 

11421 

1,470 

1,519 

1,568 

1,617 

1.647 

Poundt. 
COOO 
20,000 
4  J,  000 
60,000 
80,000 
100.000 
120,000 
125,000 
180,000 
135,000 
140.000 
145,000 
150,000 
155.  OiH) 
160,000 
166^000 
168.060 

Inch. 
0. 

.00082 
.00154 
.00233 
.00314 
.00412 
.00519 
.00544 
.00578 
.00618 
.00668 
.00728 
.00828 
.00969 
.01262 
.021 

Jneh. 
0. 

.00082 
.00072 
.00078 
.00082 
.00098 
.00107 
.00025 
.00034 
.00040 
.00050 
.00060 
.00100 
.00141 
.00293 
.00838 

Inch. 
0. 

Tneh. 
0. 

Initial  load. 

ElAstie  limit. 
TenaQe  atrength. 

*• 

^ 

. 

GenertU  Bummary. 

Tensile  atrength  per  aqnare  inch  of  orlfftnal  section • poonds..  168,060 

Elaatie  limit  per  aqnare  inch  of  original  section do...  135^000 

Elongation  per  inon  after  rApta re inch..        .021 

Elongation  per  inch  nnder  strain  at  elaeticlimit do...    .00618 

Redaction  in  areaafterrnptore,  per  centum  of  original  section 29.5 

Position  of  mptore 1".7S  outside  the  ganged  section 

Chtttacter  of  broken  anr£aoe • ...Uneailky 
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SQUARE   AND    FLAT  STEEL   WIRE. 
No.  4007. 


Marks,  No.  65. 

Sectional  area,  '^0d90x^'.0993=.0098  square  inch 

Ganged  length,  10"'. 


ElonntfoD 
per  inch. 

8noo«Mive 

Pennftoent 
aet 

SnooeMlTe 

Bamarks. 

ToUL 

Persqnare 

eloDgation 
perinolL. 

•at. 

Pound*. 

48 

196 

892 

688 

784 

980 

1,176 

1,225 

1.274 

1,328 

1,372 

1.421 

1,470 

1.619 

1,568 

1,617 

1,666 

1,714 

6.000 
20,000 
40,000 
60.000 
80.000 
100,000 
110,000 
125.000 
180.000 
185,000 
140.000 
145,000 
150.000 
155.000 
160.000 
165,000 
170,000 
174,900 

Inch. 

0. 

.00080 
.00157 
.00236 
.00315 
.00405 
.00504 
.00529 
.00555 
.00592 

:S^ 

.00713 
.00769 
.00876 
.01072 
.016 

Inch. 
0. 

.00080 
.00077 
.00078 
.00080 
.00090 
.00009 
.00025 
.00026 
.00037 
.00033 
.00040 
.00048 
. 00066 
.00107 
.00196 
.00528 

Inch. 
0. 

Inch 
0. 

IniUalUMd. 

Elaatic  limit 
Tenaileatreiigth. 

General  9ummary. 

TensileatrengtliperaqaareinoboforislnalseGtloxi poanda..  174,900 

Elaatic  limit  p«)r  aanaro  inch  of  original  section do...  145,000 

Blongalion  per  inch  after  rapture inch..       .015 

Elongation  per  inch  ander  strain  at  elastic  limit do...    .00665 

Rednctiunin  area  after  rupture,  per  oentom  of  original  section 34.7 

Position  of  rupture at  end  of  gauged  section 

Chaneter  of  broken  sarflMe flae  silky 


SQUARE  AND  FLAT  STEEL  WIRE, 

No.  4008. 
Marks,  No.  70. 

Sectional  area,  '^0985x''.0994=.0098  sqaare  inch. 
Oaagecl  length,  10^'. 
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Applied  loAds. 

EloiiMtiOB 
per  mob. 

SucceMire 
elongation 
perlnch. 

Permanent 
set 

SacceMive 

permanent 

act. 

Bemarka. 

TotaL 

Persaoare 

Foundt. 

49 

196 

892 

688 

784 

989 

1,176 

1,225 

?274 

1,828 

1,372 

1,421 

1,479 

1,519 

i;668 

1,617 

1.686 

1,684 

Pinmdt, 
5^999 
20,000 
40,000 
60,000 
80,000 
100,090 
120,009 
125,009 
130,000 
186,000 
140,000 
146.000 
160,000 
165.000 
160,000 
166.000 
170,900 
171,840 

Inch. 

0. 

.00078 
.00148 
.90218 
.00298 
.00380 
.00468 
.00488 
.00613 
.90538 
.00568 
.00603 
.00041 
.00710 
.00861 
.01535 
.098 

Inch, 
0. 

.00078 
.00970 
.00070 
.00080 
.90082 
.00088 
.0^020 
.00025 
.00026 
.00030 
.00035 
.00038 
.00069 
.00141 
.00684 
.01065 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Tenaile  strength. 

V" 

General  summary, 

Tenalie  atrength  per  square  inch  of  oriffinal  section ponnds..  171,840 

Blastiolimiipersaoareinohof  original  section do...  160,000 

Blougaiion  per  inch  after  rnptare .^inch..       .018 

Klongation  per  inch  under  strain  at  elastio  limit do...    .00641 

Bednotion  in  area  after  rapture,  per  eentnm  of  original  section 37.8 

Position  of  rupture ^ 1".87  outside  the  gauged  section 

Chacaoter  of  broken  soifiMe.... fine  silky 


488  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4009. 
Marks,  No.  75. 

Sectional  area,  ".0090  x  ".0986  =  .0098  square  inch. 
Ganged  length,  10". 


Applli 
Total. 

Miloada. 

EloDgation 
permeh. 

Snccesftive 

Tk  —  '_    _ .  ^ 

Sncce^slve 

Beniarka. 

Per  square 
iocli. 

elongation  i  '^««^"'»"'»"''i  permanent 
per  lech.           "^"^        !       HHt. 

PoundM. 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1,274 

1, 323 

1.872 

1,421 

1.470 

1,519 

1,668 

1,617 

1.666 

1,715 

1,764 

1,790 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
125,  000 
130.  OJO 
135.000 
140,000 
145,  000 
150,000 
155.000 
160,000 
165,000 
170,000 
175, 000 
180, 000 
182,650 

Inch. 
0. 

.00080 
.00157 
.00234 
.00321 
.00408 
.00508 
.00628 
.00551 
.00588 
.00618 
.00658 
.00693 
.00750 
.00816 
.00896 
.01047 
.016 
.021 

Inch. 
0. 

.00080 
.00077 
.00077 
.00087 
.00087 
.00100 
.  00020 
.00023 
.00027 
.00030 
.00040 
. OQ035 
.00057 
.00065 
.00081 
.00151 
.00553 
.005 

Inch, 
0. 

Inch. 
0. 

InitiallowL 
Elastic  limit. 

Tensile  strength.       . 

General  aummary. 

Tensile  strenp;ib  per  sqnare  inch  of  orifTinal  section pounds..  182,650 

Elastic  limit  per  square  inch  of  orljcinal  scolion do...  150.000 

Elongation  per  inch  Hfter  rupture inch..        .020 

Elongation  per  inch  under  strain  at  elastic  limit do...    .OOOBt 

Keduction  in  area  after  rupture,  per  centum  of  original  section 87.9 

Position  of  rupture 8".  25  inside  the  ganged  section 

Character  of  broken  surfkce fine  ailky 


SQUARE   AND   PLAT   STEEL   WIRE. 

No.  4010. 
Marks,  No.  80. 

Sectional  area,  ".0990  x  '^0993  =  .0098  sqaare  inch. 
Gauged  length,  10''. 
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Applied  loads. 

ElongatioD 
per  iDoh. 

Sacoeasive 

Permanent 
aet. 

SacoeaaiTe 
aet. 

Remarka. 

Total. 

Per  square 
inch. 

elongation 
perinch. 

Towidi, 

48 

186 

382 

588 

784 

880 

1.176 

1,225 

1.274 

1,823 

1,872 

1,421 

1,470 

1,518 

1.568 

1.617 

1,666 

1,715 

1,746 

Poundt. 
6.000 
20,000 
40.000 
■  60.000 
80,000 
100,000 
120,000 
12.S0OO 
130,000 
135,000 
140,000 
145,000 
150.000 
155,000 
160,000 
166.000 
170,000 
175,000 
178,260 

Inch. 
0. 

.00082 
.00162 
.00340 
.00330 
.00434 
.00528 
.00552. 
.00587 
.00622 
.00660 
.00708 
.00758 
.00831 
.00822 
.01082 
.016 
.021 

IndL 
0. 

.00082 
.00080 

.ooo;8 

.00080 
.00084 
.00)04 
.00024 
.00035 
.00036 
.00038 
.00048 
.00050 
.00078 
.00091 
.00160 
.00518 
.005 

0. 

0. 

Initialload. 

ElaaUo  limit. 
Tenalleetrangtb. 

General  eummary. 

Tenaile  atrentrth  per  aqnare  inch  of  original  aeotion ponnda..  178,260 

Klaatio  limit  per  aanar^  inch  of  original  aection do  ..  140.iKX> 

BIongAtinn  per  inch  after  niptare , inch..      0.016 

Klongation  per  inch  under  strain  at  elaatio  limit do...    .00660 

Reduction  in  area  after  rupture,  per  cc-ntnm  of  original  aection 86i.7 

Poaltion  of  rupture 2".  26  oatalda  the  gangad  aection 

Character  of  hroken  aur&oe ; flneailky 
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SQUARE  AND  PLAT  STEEL  WIRE. 


No.  4011. 
Marks,  No.  85. 

Sectional  area,  '',0995  x  ''.0992  =  .0099  square  inch. 
Ganged  lengtb,  10''. 


Applied  loads. 

Elongation 
per  inch. 

SncceiiBive 
elongatioa 
per  inch. 

Permanent 
eet 

Sacceasive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inoh. 

Pound*. 

49 

196 

896 

594 

792 

990 

1,188 

1,237 

1,287 

1,886 

1,386 

1,436 

1,485 

1,535 

1,584 

1,634 

J,  683 

1,732 

Pound*. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125.000 
130.000 
135,000 
140,000 
146,000 
150,000 
155, 000 
160,000 
165,000 
170. 000 
174,950 

Ineh. 

0. 

.00078 
.00168 
.00240 
. 00315 
.00399 
.00488 
.00510 
.00540 
.00567 
.00392 
.00628 
.00667 
.00717 
.00774 
.00872 
.01111 
.022 

Ineh. 
0. 
.00078 
.00080 
.00082 
.00075 
.00084 
.00088 
.00022 
. 00030 
.00027 
.00025 
. 00030 

.00050 
.00067 
.00098 
.00269 
.01059 

Ineh. 

Ineh. 

Initialload. 

ElaaUoUmit 
Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  174. 0%0 

EloBtic  limit  per  SQuare  inch  of  originu  section do...  15U.0  0 

>]nDgation  per  inch  aiVr  rupture inch..        .  oU 

Eloufration  per  inch  under  strain  at  elastic  limit do...    .00607 

Koduction  in  ar.  a  after  rapture,  per  centum  of  original  section 43.4 

Position  of  rupture 4''.25  outside  the  ganged  aecUnn 

Character  of  broken  sorfiftoe ^ floe  silky 


SQUARE  AND  PLAT  STEEL  WIRE. 

BTo.  4012. 
Marks,  No.  90. 

SeotioDal  area,  '^09^2  x  ^'.0983  =  .0096  sqaare  inch. 
Ganged  lengthy  10''. 
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AppUedloiidB. 

EloDfratioii 
periaoh. 

SucceMive 
elongation 
per  inch. 

Permanent 
set. 

SnoceasiTe 
set. 

Kemarlts. 

Total 

Persoure 

Founds. 

48 

192 

884 

576 

768 

960 

1,152 

1,200 

1,248 

1,296 

1,844 

1,892 

1,440 

1488 

1586 

1,684 

1.682 

1,660 

Pounds. 
5^000 
20,000 
40,000 
60,000 
80,000 
100.000 
190.000 
125,000 
180,000 
185,000 
140,000 
145; 000 
160.000 
155.000 
160,000 
165,000 
170.000 
171,876 

Inch. 
0. 

.00072 
.00142 
.00220 
.00800 
.00387 
.00490 
.00510 
.00646 
.00500 
.00625 
.00673 
.00740 
.00820 
.00092 
.01244 
.027 

Inch. 
0. 

.00072 
.00070 
.00078 
.OOOM) 
.00087 
.00108 
.00020 
.00086 
.00044 
.00035 
.00048 
.00067 
.00080 
.00172 
.00252 
.01456 

ZndL 
0. 

Inch, 
0. 

InltlalloAd. 

Elastic  limit. 
Tenirile  strength. 

i 

General  summary. 

Tensile  ■trength  per  square  inch  of  original  section pounds..  171.875 

Blastio  limit  per  square  inch  of  original  section do...  140,000 

Elongation  per  inch  alter  rupture inch..       .u23 

Elongation  per  inch  onder  strain  at  elastic  limit do...    .00625 

Reduction  in  area  after  mptore,  per  centum  of  original  section 33. 3 

Position  of  rupture ^^07  inside  the  gauged  section 

Charaoter  of  broken  suifiaoe : flnesillcy 


492  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4013. 

Marks,  No.  100. 

Sectional  area,  '^0986  x  ^^0993  =  .0098  square  inob. 

Gauged  length,  10^'. 


Applied  loads. 

per  Inofa. 

Sneoemive 

Permanent 
set 

Succetnive 

penuAnent 

set. 

Remarks. 

TuUl. 

Per  Mvare 
inoki. 

Pound$, 

49 

196 

892 

588 

784 

980 

1,176 

1,225 

1,874 

1,828 

1.872 

1,421 

1,470 

1.519 

1^668 

1.617 

1,651 

Poundt. 
6^000 
20.000 
40,000 
60,000 
80,000 
100.000 
120,000 
125,000 
180,000 
136,000 
140,006 
145,000 
150.000 
155.000 
160.000 
166,000 
168,470 

Jneh, 
0. 

!  00159 
.00834 

.oo:n4 

.00397 
.00483 
.00617 
.00548 
.00580 
.00615 
.00675 
.00725 
.00815 
.01251 
.028 

Inch. 
0. 

.00080 
.00078 
.00075 
.00080 
.00083 
.00096 
.00024 
.00032 
.00031 
.00035 
.00060 
.00050 
.00120 
.00406 
.01049 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 

Elaatlo  limit. 
Tensile  strength. 





General  summary. 

Tensile  strenp^  per  square  inob  of  original  section pounds..  168,470 

Klnstic  limit  per  square  inch  of  original  section do...  140,000 

Elongation  per  inch  after  rnptara • ^ inch..        .029 

Elongation  per  inch  under  strain  At  elastic  limit do...    .00615 

Reduction  in  area  after  roptore,  per  oentnm  of  original  section 81.6 

Position  of  raptnre 4". 68  oatside  the  ganged  section 

Cbaraoterof  hrokenMurflMO fine  silky 


SQUARE  AND  FLAT  STEEL  WIBB. 

No.  4014 
Marks,  No.  110. 

Sectional  area,  '^0988x  ".0990  =  .0098  square  inch. 
Gauged  length,  lO'^ 
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Applied  loadg. 

Elongation 
per  inch. 

Sncoeesive 
elongation 
per  Inch. 

Permanent 
set 

Sucoeasive 

permanent 

set. 

Bemarka. 

TotaL 

Per  square 
inch. 

Founds. 

49 

196 

392 

588 

784 

980 

1,178 

1,275 

1,2/4 

1,823 

1,872 

1,421 

1.470 

1,519 

1,668 

1,617 

1,666 

1,682 

Pounds. 
5.000 
20.000 
'      40,000 
60,000 
8 '.000 
100,000 
120,000 
123,000 
130.000 
185,000 
140,000 
145,009 
160,000 
155,000 
160,000 
165,000 
170, 000 
171,630 

Inch. 

0. 

.00068 
.00148 
.00218 
.00293 
.00379 
. 00478 
.00496 
.00520 
.00531 
.00588 
.00628 
.60673 
.00755 
.00860 
.01183 
.027 

Inch, 
0. 
.    .00068 
.00080 
.00070 
-.00075 
.00086 
.00090 
.00018 
.00024 
.00031 
.00037 
.00040 
. 00045 
.00082 
.  00105 
.00323 
.01517 

/ndL 
0. 

Inch, 
0. 

IniUallMML 

Elaatio  limit. 
TensUeatrenRth. 

General  summary. 

Tenaile  atrenxtb  per  square  inch  of  original  section , ponuds..  171,630 

Elastic  limit  per  square  incli  of  orlginalsection do...  145,000 

Elongation  per  incn  after  rupture inch..        .029 

Eioneation  per  inch  under  strain  at  elastic!  im  it  do...    .60628 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.8 

Position  of  rupture : 8".75  inalde  the  gauged  aectlon 

Character  of  broken  snrfaoe..... ^ ••... flue  silky 


494  8QUABE  AND  FLAT  STEEL  WIRK 

So.  4015. 
Marks,  No.  125. 

Sectional  area,  '^0994  x  ''.0991  =  .0099  sqaare  inck. 
Gauged  length,  10''. 


Applied  losdt. 

EloDieatioii 
per  inch. 

SaccessiTe 
eloncatioD 
per  Inch. 

! 

PenDanent  S^SSJlnt 
^^         pereu^eni 

BeaarkB. 

TotaL 

PcundM. 
49 

198 
396 

594 
792 
990 
1,188 
1,237 
1.287 
1.336 
1.386 
1,436 
1.485 
1,535 
1.584 
1.628 

'"l^ST' 

Pounds. 
•       5.000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
125,000 
130.000 
135,000 
140,000 
145.000 
150.  (KK) 
155.000 
100,000 
164,440 

Inch. 
0. 
.00072 
.00144 
.OiriiO 
.00:{09 
.00392 
.0(H93 
.00512 
.  0O.>42 
.00574 

.om;i5 

.00C59 
.00722 
.00^(30 
.01154 

Itieh. 
0. 
.00072 
.0«i072 

.00-85 
.  OOKO 
.00U83 
.00101 
.00019 
.00' 30 
.  0<JO32 
.Of-OU 
.001  j44 
.0W»63 
.00108 
.003J4 

Inch.            Indu 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

1 

■'"■ ; 

1 

:::::::::.  i::::::*:::' 

1 

, 

General  summary. 

Tenaile  iitrength  per  square  inch  of  original  section ponnds..  164.440 

Elabticlimit  persqaaro  Inch  of  original  section do...  14U.  000 

Klongarion  per  inob  after  rupture inch..        .Oil 

Klontration  perinch  nnderfctrain  atelaAticlimit do...     .00615 

Kcnluction  in  area  after  ruptore,  per  cent  am  of  original  section  3^1.  3 

PoNitioD  of  rapture 2".95  outside  the  ganged  section 

Character  of  broken  snrface « fine  silky 


8QUAEE  AND  FLAT  8TEEL  WIRE. 

No.  4016. 

Marks,  No.  130. 

Sectional  area,  ^'.0984  x  ''.0991  =  .0097  square  inch. 

Gauged  leugth,  10". 
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Applied  loads. 

KIonfcatloD 
per  inob. 

Sucoesaive 
elongation 
per  inch. 

Permanent 
set. 

SaocesAiTe 

permanent 

set 

Bemarks. 

Total. 

Per  MQare 
Inob. 

Poundt. 
48 
19« 
388 

582 
776 
970 
1.164 
1.212 
1,261 
1.309 
1,358 
1,406 
1,455 
1,503 
1.562 
1,600 
1,649 
1,697 
1,746 
1,794 
1,816 

PSi>ttn<f«. 
5.000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,000 
130,000 
185,000 
140,000 
145. 000 
160,000 
155,000 
160,000 
166,000 
170.000 
176.000 
180.000 
185,000 
187,220 
• 

Tneh, 
0. 

.00072 
.00142 
.00220 
.00298 
.00378 
.00468 
.0C487 
.00511 
.00538 
.00568 
.00509 
.00634 
.00672 
.00713 
.607C3 
.00840 
.00065 
.015 
.020 

Inch. 
0. 

.00072 
.00070 
.00078 
.00078 
.00088 
.00090 
.00019 
.00024 
.00027 
.00030 
.00031 
.00035 
.00038 
. 00041 
.00050 
.06077 
.00125 
.00535 
.005 

Inch. 
6. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tonsile  strength. 

General  summary. 

Tensile  strcnjsth  per  square  inch  of  original  AcctioQ pounds..  187,22a 

Etastic  limit  per  sonare  Incti  of  original  section do...  160,000 

Blongation  per  inob  after  rupture .....inch..        .022 

Sionzation  per  inch  under  atrain  at  elaatic  limit do...    .00713 

Kodaotion  in  area  after  rupture,  per  centum  of  uri<;inftl  section 48.5 

Position  of  rupture 2".8  inside  the  gauged  section 

Character  of  broken  sorfaoe fine  aillcy 


496  BQUABE  AND  FLAT  STEEL  WIBE. 

No.  4017. 
Marks,  No.  135. 

Sectional  area,  ^^0986  x  '^0984  =r  .0097  square  incb. 
Ganged  length,  10^^ 


ElODgatfoD 
per  inch. 

Succeasive 
eloBgaiioD 
perlndi. 

SaooaiMiive 

Total. 

Pertooare 

rermraoui  |  pennanent  i             Kemarks. 
••*•        ■        set        1 

1 

Pimndt. 

48 
104 
888 

582 
776 
970 
1,164 
1,212 
1261 
1.809 
1368 
1,406 
1.455 
1.503 
1,662 
1.600 
1,649 
1,697 
1,742 

Pounds. 
5.000 
29.060 
40.000 
60,000 
80,000 
100,000 
120,000 
125,000 
130.000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
166,000 
170.000 
175.000 
179,590 

0. 

.00078 
.00155 
.00231 
.00322 
.00417 
.00517 
.00538 
.00560 
.00603 
.00638 
.00678 
.00715 
.60778 
.00845 
.00982 
.01678 
.010 

Inch. 

0. 

.00078 
.00077 
.00076 
.00091 
.00095 
.00100 
.00021 
.00022 
.00043 
.00035 
.00040 
.60037 
.00063 
.00067 
.00087 
.00146 
.00582 

Inch. 
0. 

Inch, 
0. 

iDitialload. 

Elastic  Umit 
Tensile  atren^lh. 

General  nummary. 

Tensile  atren/cth  per  square  inch  of  original  section pounds..  179,590 

Elastic  limit  per  square  inch  qf  original  section do...  150,000 

BloBKatlon  per  inch  after  niptore Inch..        .020 

Slongation  per  inch  under  strain  at  elastic  limit do...    .00715 

Bednction  in  areaafterraptore,  per  centum  o(  original  sd-tion 82.0 

Position  of  rapture 4'M5  inside  the  ganged  section 

Cbaraoter  of  broken  suHsoe ilneallky 


SQUARE   AND   FLAT   STEEL    WIRB. 
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No.  4018. 
Marks,  No.  140. 

Sectional  area/'.O:)7(>x".O085=.OO9C  square  inch. 
Gauged  leugtli,  10". 


Applied  loAda. 

Elonjration 
per  inob. 

SuoceAsive 
oloD^atiou 
per  inch. 

Permaiient 
aet. 

Succoaaive 

permanent 

aet. 

Hcmnrka. 

Total. 

Per  square 

iDClL 

FoundM. 

AA 

192 

384 

676 

768 

960 

1, 15J 

1,200 

1.248 

1.296 

1,3H 

1,39'i 

1,440 

1,488 

1.536 

1.584 

1,616 

Pound*. 

5.000 

20.000 

40.000 

60,000 

80.000 

200.000 

120,000 

125. 000 

130,000 

135,000 

140,000 

145,000 

150.000 

155.000 

160.000 

165,000 

168,33a 

Inch. 
0. 

.00071 
.00163 
.00250 
.00328 
.00418 
.00523 
.00512 
. 00577 
.00608 
.00648 
.00688 
.00758 
.00840 
.00970 
.01368 

Inch, 
0. 

.00071 
.00092 
.00087 
.00078 
.00090 
.00105 
.00019 
.00035 
.00031 
.00040 
.00040 
.00070 
.00082 
.00130 
.00398 

mineh. 
0. 

Inch. 
0. 

Initial  load. 

EUstio  limit 
Tenailc  »tronf;tb. 

1      

General  aummary, 

Xenaile  atreogtli  per  aquare  Inch  of  orizinal  aection ponnda..  16S.330 

Klaatic  limit,  per  aqnare inch  of  original  aection do...  14.*), 000 

Kton^ratiou  per  inch  after  rapture inch  .      \022 

£loiifration  per  inch  undttr  atrain  at  elastic  limit do  ..     .00688 

Kediiciion  in  area aflor  rupture,  per  centum  of  original  aection 33. 8 

Posiiiiiu  of  rupture 3" .5  inaide  of  gaugfH)  aection 

Cliaiacterof  bioken  surface flne,»iiky 

H.  Ex.  1C5 32 


498  SQUARE  AND  FLAT  STEEL  WIRE« 

No.  4019. 
Marks,  No.  145. 

Sectional  area/^0986x'^0987=.0097  square  inch. 
Gauged  length,  W. 


Applied  loads. 

per  inch. 

Sucoemive 
eloDjration 
per  inch. 

Permanent 
set. 

8noeesaive 

Benarka. 

ToUd. 

Per  sqnare 
iDch. 

Poundi. 

48 

191 

388 

582 

776 

970 

1,164 

1,213 

1.261 

1,309 

1.858 

1,40.J 

1.456 

1.603 

1,653 

1.600 

1,649 

1,697 

1,738 

Poundi, 
5,000 
20,000 
40,000 
60.000 
80.000 
100,000 
120,000 
125,000 
130.000 
136,000 
140, 000 
145.000 
150,000 
155,000 
160.000 
165,000 
170,000 
176,000 
179.180 

Zneh. 
0. 

.00085 
.00167 
.00238 
.00320 
.00410 
.00508 
.00528 
.00550 
.00582 
.00617 
.006« 
.00703 
.00766 
.00823 
.00940 
.01140 
.017 

Inch. 
0. 

.00085 
.00072 
.00081 
.00082 
.00090 
.00093 
.00025 
.00022 
.00032 
.00035 
.00046 
.00039 
.00063 
.00058 
.00117 
.00200 
.00560 

Inch, 
0. 

Inch. 
0. 

Initialload. 

BSaatio  limit 
Tensile  strength. 

Oet^eral  summary. 

Tensile  strenKtb  per  square  inoh  of  orifl^nal  section poands..  179^180 

Elantlcllmltpf^rnqnare  inch  of  original  section do  ..  150,000 

ElonjcatioD  per  incD  after  mptnre      inch..       .025 

Xloncation  per  inch  under  strain  at  elastic  limit do...    .00703 

Rednotion  in  area  after  rapture,  per  centum  of  original  section 43lS 

Position  of  rupture 2".l  inside  the  gang^  section 

C)i««oter  of  broken  si^rfaoe...f.,..,,.,, .,,,., .^^.,..,,,., .,..,,.,,..... f. ,,,,.. ••,.p,,,....toe^fllk/ 


SQUARE  AND  FLAT  STEEL  WIUE. 

No.  4020. 

Marks,  No.  150. 

Sectional  area,  ''.0987x."0986=/'0097  sqaare  inch. 

Gaaged  length,  10^'. 
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Elong»tlon 
perinoh. 

IndL 
8. 

.00080 
.00158 
.00233 
.00.115 
.00413 
.00316 
.00545 
.110570 
.0001.1 
.000  6 
.00718 
. 00775 
.00873 
.011137 

SucceMire 

PArniAnAtit 

SaecMsive 

penuanent 

set 

Ineh, 
0. 

ReDiarks. 

ToteL 

)*er  Muare 
Ineh. 

per  tndh.          •*'• 

48 

194 
388 
582 

TW 
970 
1,184 
1.212 
1,281 
1.309 
1,358 
1,408 
1,455 
1,503 
1,552 
1,600 

PoundM, 
6^000 
20.000 
40,000 
80,000 
80.000 
100.000 
120.000 
125,000 
130,000 
135.000 
140,000 
145,000 
150.000 
155,000 
180.000 

Inch. 
0. 

.OOORO 
.00072 

J,«A. 

loitulloid. 
EImUo  limit. 

.00081 
.00082 
.00008 
.00103 
.00029 
.0(1031 
.00037 
.itOOiS 
.0:)083 
.00057 
.00008 
.00164 
.00263 
.010 

185,000    i          Ota 

170,000 
173,4110 

.023 

Teaaile  strength. 

General  aummarg, 

Teosne  strength  per  sqiureinch  of  original  aoction pounds..  173.400 

XUeticIimlt per  sqnare  inch  of  original  section do...  135,000 

Blongatlon  per  ineh  after  nipture inch..      0.020 

Bloogation  por  toch  iimier  ntraiii  at  elMMtlc  limit  do...    .00613 

Bedacilnn  in  aniit  after  rupture,  i>er  ceutam  of  originM  section 40.2 

Poeitionofniptan} 2" .5  inside  the  ganged  aeotion 

Cbanoter  of  broken  surfooo • llaeiUkiC 
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SQUARE   AND   FLAT   STEEL   WIRE. 
No.  4021. 


Sectional  area,  '".0900  x ''.0990= .0098  square  inch. 
Ganged  lengthy  10''. 


Applied  loads. 

Elongation 
per  inch. 

Inch, 
0. 

.00078 
.00168 
.  00247 
.00330 
.00428 
.005^1 
.00552 
. 00501 
.00628 
.00667 
.00717 
.00772 
.00845 
.00933 
.01088 
.014 
.020 

Sneoesaive 

Permanent 

set. 

Saceeselve 

permanent 

set. 

Kemarka. 

ToUd. 

Per  square 
inch. 

elongation 
per  Inch. 

Powidii, 

49 

196 

392 

588 

784 

980 

1,176 

1.225 

1,274 

1,323 

1,372 

1,421 

1,470 

1,510 

1,568 

i;617 

1,666 

1.715 

1,746 

PoundM. 

5,000 

20.000 

40,000 

60, 000 

80.000 

100,000 

120,  000 

125,000 

130. 000 

135, 000 

140,000 

145.000 

150,  000 

155,000 

160.000 

165.000 

170,000 

175, 000 

178. 160 

Inch. 
0. 

.00078 
.00090 
.00079 
.00083 
.00098 
.00105 
.00019 
.00019 
.00037 

.  ooo:i9 
.  ooo.->o 

.000.'>5 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

00073 

.000^-8 
.00155 
.00312 
.006 

General  summanj. 


Tensile  strength  per  square  inch  ofoHginal  si'ctlon « pounds 

Elastic  limit  por  square  inch  of  original  section do 

Elougation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit , do. 

lieduction  in  area  after  rupture,  per  centuto  of  original  section « . .  _  ^ 

Position  of  rupture 2". 75  inside  the  ganged  section 

Character  of  broken  surface « fine  sill^y 


178, 160 

140,000 

,0J6 

.00067 

37.8 


SQUABE   AND   FLAT   STEEL   WIRE. 
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No.  4022.      ' 
Marks,  No.  165. 

Sectional  area,  ''.0983x".0986=:.0097  square  inch. 
Gauged  length,  W. 


Applied  loitds. 

""XC^ 

Successive 
elon|>atloD 
per  inch. 

Sncceflsire 

Tofi.  ^"ar.'" 

set         ,  permanent 

Keraarks. 

Pound*.      Pound*. 
48              5.000 
194            20,000 
388            40.000 
582            60, 000 
776            80, 000 
070           100  000 

Inch. 
0. 

.00070 
.00155 
.00234 
.00312 
.00333 
.00470 
.00497 
.00528 
.00557 
.00591 
.00684 
.00678 
.00778 
.01003 

Tneh. 
0. 
.00079 
.00076 
.00u79 
.00078 
.00021 
.00137 
.00027 
.00031 
.00029 
.00034 
.00043 
.00044 
.00100 
.00225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

j 

1,164 
1,212 
1,261 
1.309 
1.358 
1.406 
1.455 
1.503 
1,552 
1.594 

120. 000 
125, 000 
130,000 
135.000 
140,000 
145.000 
150,000 
155,000 
160.000 
164.330 

1 

! 

""" 1 

j 

ElasUc  limit. 

I 

'    ■       1 

Tensile  strength. 

.,i         ....... 

General  snmmanj. 

Tensile  strength  per  sqnare  inch  of  oriKinal  section pounds. .  164, 830 

Elastic  limit  per  square  inch  of  original  section do...  140,000 

li^Ionication  per  inch  after  rupture inch..        .007 

Eluuication  per  inch  under  strain  at  elastic  limit do...    .00501 

Reduction  in  area  after  rupture,  peroentnm  of  oripnal  section 40.2 

Position  of  rnplu re , i. In  Jaws  of  machine  outside  gauj;ed  section 

Character  of  broken  surface tine  silky 


502  SQUARE  AND  FLAT  6TEEL  WI&E. 

No.  4023. 
Marks,  No.  170. 

Sectional  area,  ".0980  x'^0087=:  .0097  sqaare  inch. 
Gauged  length,  10''. 


Elonntion 
porlncb. 

Sncoenslve 

Pormaneiit 

Mt. 

SocoetBive 

poinuuieiit 

■et 

Remarks. 

ToUL 

PerMmare 

Pounds, 
48 
194 
388 

582 
776 
970 
1,164 
1,212 
1,961 
1,300 
1  358 
1,406 
1,456 
1503 
1.552 
1,600 

Pounds. 
6,000 
90,000 
40.000 
60.000 
90,000 
100,000 
120,000 
135.000 
130,000 
135.000 
140.000 
146.000 
160.000 
165.000 
160.000 
165.000 
170.000 
175,000 
177, 110 

Inch. 
0. 
.00079 
.00162 
.00247 
.00327 
.00410 
.00603 
.00630 
.00533 
.00687 
.00617 
.00050 
.WliTi 
.00750 
.0UK13 
.00911 
.01005 
.018 

Inch, 
0. 

.00079 
.00083 
.00085 
.00080 
.00083 
.00093 
.00027 
.00023 
.000.34 
.00030 
.00033 
.00032 
.00048 

.ooma 

.00096 
.00184 
.00705 

Inch. 
0. 

Inek. 

6i 

Initial  loud. 
Elastic  limit 

"**■ 

1      1.649 

1,697 
1.718 

1 

General  sumrnary. 

Tensile  atrenf^ta  per  square  inch  of  orifinal  section poanda..  177,110 

Blastio  limit  per  square  inch  of  otijcinal  sect  ion do  ..  145.000 

Xlunfsat ion  per  inch  after  rapture inch..        .010 

Elongation  per  inuli  under  strHfn  atelasticlimft...* do...    .00650 

Beclnctiou  in  area  after  mptnre,  per  oentnm  of  original  section 40l2 

l^osition  of  rnptnre 3".5  ontaide  the  ganged  ■•ctton 

Character  of  hrokan  surfkce flneailkj 


SQUABE   AND  FLAT  STEEL  WIRE. 

ITo.  4024. 
Marks,  No.  176. 

Sectional  area,  ''0984x'^0985=.0097  sqnare  inch. 
Ganged  length,  W. 
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Applied  loads. 

per  inch. 

Sncoeeaive 
eloDgation 
perlDoh. 

Permanent 
set. 

•Sncceaaive 
permanent 

Mt. 

Bemarks. 

Total. 

PeTBonare 

FiHtndt. 

48 

194 

888 

888 

778 

970 

J.  164 

1,318 

1,861 

1^809 

1,858 

1,406 

1,466 

1,608 

i;568 

1,600 

t648 

l.«7 

1,700 

Poundt. 
5^000 
20,000 
40.000 
66,000 
80,000 
100.600 
K0.000 
126^006 
130.000 
135.000 
140,000 
145^000 
150.000 
156^000 
160.000 
165,000 
170,000 
175.000 
17^860 

Inch. 
0. 

.00077 
.00155 
.00235 
.09315 
.00418 
.60518 
.00540 
.00570 
.00609 
.00645 
.00608 
.00747 
.00818 
.00916 
.01067 
.616 
.028 

Inch, 
0. 

.00077 
.00078 
.00080 
.00080 
.00098 
.00100 
.00087 
.00080 
.00038 
.00036 
.00018 
.00064 
.00066 
.00102 
.00152 
.00538 
.013 

Inch. 

IfUh, 

0. 

Initial  load. 

SlaatloUmlt 
Tenalle  strangth. 

Qmeral  tummary. 

Tensile  strenirUi  per  square  Inob  of  orieinal section pounds..  175,260 

Xlastio  limit  per  square  inch  of  original  section do...  140,000 

XlonieatioB  per  incn  after  rapture ....inch..       .014 

Bloogation  per  inch  under  strain  at  elastic  limit do...    .00646 

Seduction  in  area  after  mptore,  per  oentam  of  original  section 87.1 

Bpsltion  of  rupture ^'.S  outside  of  the  gauged  section 

dutfaeter  of  Drokensunaca — ....  flue  silky 
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SQUARE   AND   PLAT   STEEL   WIRE. 
No.  4025. 


Marks,  No.  180. 

ISectioDal  area,  ''.0986  x ''.0988=. 0097  sqaare  inch. 

Oaaged  length,  lO''. 


Applied  iMdfl. 

'.^sr 

SoooeMlre 

dOBRatiOD 

p«ruoh. 

PemaiMBt 
aet. 

Saooeaaive 

permanfuit 

aet. 

RemArka. 

Total. 

P«r  wmm 

Poundt, 

48 

194 

888 

582 

776 

970 

1,164 

1.212 

1.261 

1,809 

1858 

1,406 

1455 

1  603 

1.552 

1,600 

1.64» 

1,696 

Poundt, 
5.000 
20,000 
40.000 
60,000 
80,000 
100.000 
120.000 
125,000 
130,000 
136,000 
140,000 
145,000 
150,000 
155,000 
160,000 
166,000 
.     170,000 
174,850 

Jneh. 

^00087 
.00159 
.00238 
.00816 
.00408 
.00497 
.00518 
.00547 
.00577 
.00617 
.00652 
.00608 
.00752 
.00837 
.01008 
.017 

Jneh, 
0. 

.00087 
.00072 
.00079 
.00078 
.00092 
.00089 
.00021 
.00029 
.00030 
.00040 
.00035 
00046 
'.00054 
.00085 
.00171 
.00092 

0. 

0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..  174,850 

Elastic  limit  per  SQuare  inoh  of  original  seotion -. do...  149^ OQO 

Blungation  per  inch  after  mptnre • inch..        .082 

Elongation  per  inoh  nnder  strain  at  elastic  limit do...    .00668 

Rednciion  in  area  after  rupture,  per  centnm  of  original  seotion 89.2 

Position  of  mplure ".55  inside  the  ganged  section 

Character  of  hrokenanrfiaoe fine  ailky 


SQUARE  AND  FLAT  STKEL  WIRE. 

No.  4026. 
Marks,  Ko.  185. 

Sectional  area,  ''.0984  x ''.0988 =.0007  square  inch. 
Qaaged  length,  lO''. 
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Applied  loMls. 

EIODpltlOD 

per  inch. 

Sucoe^fve 
eloii)(ation 
per  luoh. 

1 

Perraaneot           ,^„^„j 

"®*-               set 

lleniarks. 

Toul. 

Per  Bqnare 
inch. 

Pounda. 

6000 

20,000 

40,000 

80,000 

80,000 

100,008 

120,000 

125.000 

130. 000 

135,000 

140.000 

145.  OUO 

150.000  ' 

155.000 

180,000 

165.000 

170.000 

174,840 

48 
104 
<f88 

583 
778 
970 
1.164 
1,212 
1,281 
1.809 
1,358 
1.408 
1,465 
1.503 
1.552 
1,800 
1,849 
1,894 

Inch. 
0. 

.00082 
.00185 
.00247 
.00.131 
.00422 
.00523 
.00547 
.00377 
.00818 
.00858 
.00708 
.00772 
.00862 
.  0100 J 
.Oil 
.020 

Inch. 
0. 

.00082 
.0008:) 
.     .00<»82 
.00084 
.00U9L 
.00101 
.00024 
.  O0U.10 

1 
Inch.       ,       Inch. 

0.          ;    0. 

Initial  load. 

1 

Elantic  limit. 

i 

1 

.00041 

*"* *"*" 

.00040 
.00050 
.00064 
.00090 
.00140 
.00098 
.000 

•*: i :; 

1 

1 

Tenalle  8treDj?th. 

1                       1 

General  summary. 

Tensile iitr«(ii|(th  per  nqnare  inoh  of  original  sectioB .pounds..  174.640 

Blaatie  limit  per  saiinre  incl)  of  original  section do  ..  140.  OOo 

Sloiifnition  per  incn  after  niptnre inch..        .U'J4 

ElotifcaTiou  per  lucli  under  ntrain  at  elastic  limit ..do...    .0()r>58 

R**d  nctiou  in  area  after  ruptore,  per  centnm  of  original  section '. 40. 2 

I'oflitioD  of  rapture 2".8  inside  tlie  ganged  section 

Character  of  brolLen  sarfiMe fluesiil^y 


506  SQUARE  AND  FLAT  STEEL  WIRB, 

No.  4027. 
Marks,  No.  190. 

SectiDnal  area,  ".0987  x  ".0984 =.0097  square  inch. 
Ganged  length,  10". 


Applied  loads. 

EloDieatiOD 
per  tDch. 

SiicceMive 
eloDjmtion 
per  inch. 

set 

SoooeMlTu 
periuanont 

ML 

Betnarka. 

Total. 

Per  BOQAre 
iDCb. 

Pound*. 

48 

194 

388 

562 

776 

870 

1.164 

1,212 

1.261 

1.800 

1,858 

1,466 

1,445 

1,503 

1.532 

1.576 

Pound*. 
6,000 
20.000 
40,000 
60.000 
80.000 
100.000 
120,000 
125,000 
130.000 
185,000 
140.000 
145,000 
150.000 
165,000 
160,000 
162,470 

Ineh. 
0. 

! 00158 

.00286 

.00388 

.00440 

.00580 

.00613 

.00660 

.00783 

.00708 

.00825 

.01010 

.018 

.018 

Ineh, 

0. 

.00680 
.00078 
.00080 
.00100 
.00102 
.00146 
.00083 
.00047 
.00078 
.00065 
.00127 
.00115 
.00260 
.006 

Inch. 
0. 

Ineh. 
0. 

InitUaioad. 
ElMtlcUmii 

TenaileatrngCh. 

Oeneral  9ummary. 

Tenaile  alren^li  per  aquazeinob  of  original  aection  pounds..  169^470 

ElaAtlclimit  per  san&re  inch  of  oridnal  section do...  129^600 

Elongation  per  Inch  after  rapture inch..        •612 

Blongation  per  inch  under  strain  at  elastic  limit do...     .00618 

Redaction  in  area  after  rupture,  per  centum  of  original  section 38.2 

Position  of  ruoture 2".85  outside  the  canged  aeotion 

Charactnre  of  broken  aurfaoe flue  allky 


SQUARE  Am>   FLAT  STEEL  WIRE. 

:So.  4028. 

Marks,  No.  200. 

Sectional  area,  ^'.0090  x  ''.0992  =:  .0098  sqaare  inch. 

Gauged  length,  10''. 


fl07 


▲ppltodkMids. 

BlonntioD 
per loch. 

Sttcoeuive 

set 

Sncceesfye 

Bemarks. 

TMaL 

Penqnare 

JPounds, 

49 

298 

389 

588 

784 

080 

1,178 

1^228 

1^274 

1^828 

1,872 

1^491 

1,470 

1,519 

1,688 

1,817 

1.880 

5.000 
90,000 
40,000 
80.000 
80.000 
100,000 
120,000 
125,000 
180,000 
185^000 
140.000 
148^000 
150.000 
155,000 
180,000 
185,000 
169.390 

Inch, 

0. 

.00073 
.00158 
.00233 
.00328 
.00428 
.00848 
.00578 
.00618 
.00887 
.00718 

.oon7 

.80837 
.00058 
.01105 
.018 

0. 
.00073 
.00083 
.00077 
.00093 
.00102 
.00120 
.00030 
.00040 
.00049 
.00048 
.00084 
.00080 
.00115 
.00168 
.00495 

Inch. 
0.  . 

Ineh, 
0. 

Initial  load. 
EUatlo  limit 
TensUe  strengfh. 

Oeneral  summary. 

T«iiall6 atienictb  per sqnam  iooh  of  original  section ponmls..  189.890 

Slastie  limit  per  square  inch  of  original  section ...do...  130,000 

Slonjtatioo  per  inch  after  mptore incli..       .010 

KXongation  per  inchnnder  strain  at  elastieMmit do...    .00818 

Sednotlon  in  area  after  ruptare,  per  oentam  of  original  sootion 42.9 

Fodtion  of  rapture 8".85  ontaide  the  ganged  section 

Cbwaeter  of  broken  snriSsoo..... fine  silky 


508  SQUARE  AND  FLAT  STEEL  WIBE. 

No.  4029. 
Marks,  No.  205. 

SectioDal  area,  ".0991x".0903=.0098  square  inch. 
Gauged  leugtb,  10". 


AppliMl  loads. 

1 

EloD^ation 
per  iuoh. 

Sncc^mlve 
eloiifEntioii 
per  iuch. 

Permanent 
set. 

Successive 

ToUl 

Per  square 
inch. 

peimanent.              Remarks. 

Slit.         1 

1 

Pound*, 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1,274 

1.323 

1,372 

1,421 

1.470 

1,519 

1  568 

1,617 

1,666 

1,715 

1,764 

1,813 

1.832 

Pounds, 
5.000 
20,000 
40,000 
60,000 
80,000 
100, 000 
120, 000 
125,000 
130,000 
135,000 
140, 000 
145,000 
150.000 
155, 000 
160,000 
165.000 
170,  000 
175,000 
180,000 
186,000 
186.940 

Inch. 

0. 

.00078 
.00150 
.00213 
.00308 
.00391 
.00480 
. 00502 
.00529 
.00557 
.00584 
.  00618 
.00650 
.00692 
.00728 
.00789 
.00862 
.00990 
.  01240 
.021 

Inch. 

0. 

.00078 
.00072 
.00063 
.00095 
.00083 

.00022 
.00027 
.  00028 
.  00027 
.00034 
. 00032 
.00042 
.00036 
.00061 
.00073 
.00128 
.00250 
.00860 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

j 

1 

Genei^al  summary. 

Tensile  stren^ctb  per  square  inch  of  orisinal  section ponnds . .  IW.  940 

Elastic  limit  per  souare  iuoh  of  origiDafsection du...  ]60.i  0 

Elongation  per  inch  after  rapture inch..        .020 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00728 

Reduction  in  area  after  rapture,  per  centum  of  original  section 40.8 

Position  of  rupture ".  7  inside  the  ganged  section 

Character  of  broken  snrfkoe line  allky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4030. 
Marks,  No.  210. 

Sectional  area,  ".0984x^^0986 =.0097  square  inch. 
Gauged  length,  10''. 
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Applied  loftds. 

Eloneation 
per  inch. 

Sucoeaaire 
elongation 
per  inch. 

Permanent 
set. 

Snccesaive 

Remarka. 

TotaL 

Per  eqaare 

iDCD. 

permanent 
set. 

Poundt. 

48 

194 

888 

682 

776 

970 

1.1« 

1,212 

1,261 

1,309 

1.358 

1,406 

1,455 

1,603 

1.552 

1,600 

1.619 

1.692 

Pound*. 
6,000 
20,000 
40.000 
60,000 
80,000 
160.000 
120, 000 
125,000 
130.000 
135,000 
140,000 
145.000 
150,000 
165.000 
160.000 
165,000 
170,000 
174, 430 

Inch. 

0. 

.00081 
.00151 
.00230 
.00312 
.00398 
.004  U9 
.00621 
.00549 
.00580 
.00625 
.00670 
.00720 
.00790 
.00877 
.01082 
.016 

Inch, 
0. 

.00081 
.00070 
.00079 
.00082 
.00086 
.00101 
.00022 
.00028 
.00037 
.00039 
.00045 
.00050 
.00070 
.00087 
.00205 
.00518 

Inch. 
0. 

Inch, 
0. 

IniUal  load. 

ElaaUc  Umit. 
Tenflile  strength. 

...f ........ 

General  Bummary, 

Tensile  strenicth  per  aqnare  inch  of  orifcinal  section pounds..  174,430 

Blaatio  liiDit  per  square  ineb  of  original  section do...  140,000 

Elongation  perinch  afterrnptnre inch..        .007 

Eioiization  per  inch  under  strain  at  elastic  limit do...    .00625 

Reduction  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture 5" .25  outside  the  gauged  section 

Character  of  broken  anrface fine  silky 


510  SQUARE  AND  FLAT  8TEEL  WIRE. 

No.  4031. 
Marks,  No.  215. 

Sectional  area,  ''.0984  x  ".0988  =  .0097  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  inob. 

Sncceanive 
elongation 
per  inch. 

Ponnanent 
set 

SacceuiTe 
aet. 

Reniarka. 

ToUl. 

PeraqoAre 
inob. 

FOWidM. 

48 

194 

888 

682 

776 

970 

1,184 

1,212 

1261 

1  809 

1,868 

1,406 

1,465 

1,608 

1,552 

i;600 

1.618 

Founds, 

6.000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

126.000 

130,000 

136,000 

140.000 

145.000. 

150,000 

155.000 

160.000 

165,000 

166.800 

InOi. 
0. 

! 00167 
.00240 

! 00430 

.00567 

.00590 

.00636 

.00680 

.00742 

.00818 

.00918 

.01060 

.016 

.021 

Jne*. 
0. 

.00080 
.00077 
.00083 
.00090 
.00100 
.00187 
.00028 
.00045 
.00045 
.00062 
.00076 
.00100 
.00142 
.00540 
.006 

Inch, 
0. 

0. 

Initial  load. 
Elaatio  limit. 

. 



General  summarjf. 

Tensile  atrongtb  per  tqaareineh  of  original  aection ^...poonds..  ItCiiOO 

Elastio  limit  per  square  inch  of  original  section: do...  125^090 

Elongation  per  inch  after  niptnre  ...* inch..        .018 

Elongation  per  inofa  under  strain  at  elastic  limit do...    .00690 

Beduction  in  area  after  rupture,  per  centum  of  original  section 87.1 

Position  of  rupture   l'^36  outside  the  ganged  aecUoQ 

CharmsterofbroHenturfMe , , fluesllky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No,  4032. 
Marks,  No.  220. 

Sectional  area,  ''.0990x''.099d=.0O98  Bqaare  inch* 
Ganged  length,  lO''. 
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Blonftation 
per  inoh. 

SnoeeniTe 
elonntion 
perlnch. 

Pennaneot 
set. 

SacoeasiTe 

permanent 

set. 

Bemarki. 

ToUL 

Per  square 
loeli. 

P^ftndt. 

48 

196 

382 

668 

784 

080 

1.176 

1.225 

1274 

1,328 

1,872 

1,421 

1.470 

1.510 

1.568 

1.817 

1,686 

1,718 

1.764 

1,818 

1.837 

Poundt, 

B^OOO 

20,006 

40,000 

60.000 

80,000 

100,000 

120.000 

126,000 

180,000 

136,000 

140,000 

145^000 

150,000 

l.'&S.OOO 

160.000 

165,000 

170,000 

175,000 

180,000 

186,000 

187,450 

IfuK 

0. 

.00078 
.00150 
.00231 
.00318 
.00108 
.00502 
.00528 
.00554 
.00584 
.00618 
.00651 
.00682 
.00787 
.00788 
.00fi63 
.00868 
.01182 
.816 
.024 

Inch. 
0. 
.00078 

.ooon 

.00081 
.00087 
.00090 
.' 00084 
.00026 
.00026 
00030 
.' 00034 
.00083 
.00041 
.00046 
.00051 
.00065 
.00106 
.00174 
.00468 
.008 

Jnek. 
0. 

0. 

Initial  load. 
Slastio  limit. 

General  summary. 

Tensile  stceni^  per  sqaare  inob  of  origlniil  section pounds..  187,450 

Blasticllmit per  sanare  inch  ororlgiDafsectioQ do...  15<^000 

EloD^alion  per  inob  after  rupture.  inch..       .034 

Elongation  per  inch  under  strain  at  elastic  limit ..do...    .00082 

Bednotion  in  area  after  ruptare,  per  cent'im  of  original  section 86.7 

Poeition  of  rnptnre 2".6  inside  tbe  gauged  section 

QliAPMter of  mki|isiii«kOo. .,,,„.., , , , toe  oUky 


-512  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4033. 
Marks,  No.  225. 

SectioDal  area,  ''.0986  x'^0985=: .0097  square  inch. 
Gauged  leugth,  10". 


Applied  loads. 

Elonf^ation 
per  Luch. 

Sncoesiilve 
eloDgation 
per  inch. 

PormaneiK 
set. 

Sacc(>«8lve 

1 

Total. 

Per  Bqoare 
loch. 

penuanont               Ilemarka. 

Poundt. 

48 

194 

388 

582 

776 

970 

1,104 

1.212 

1.261 

1,309 

1.358 

1,406 

1. 455 

1.503 

1.552 

1.600 

1,649 

1,097 

1,746 

Powida, 
5,000 
20,000 
40, 000 
60,000 
80,000 
100.  000 
120.000 
125,000 
130,000 
135. 000 
140.  000 
14:1. 0<»0 
15U.000 
156,  000 
160,000 
165,  000 
170. 000 
175,  000 
180,000 

Inch, 
0. 

.00071 
.00155 
.00227 
.00307 
.00394 
.00476 
.00495 
.00517 
.00540 
.00565 
.00599 
.00629 
.00665 
.00717 
.  00705 
.00915 
.01168 
.031 

Inch. 

0. 

.00071 
. 00084 
.00072 
.00080 
.00087 
.00081 
.00020 
.00022 
.00023 
. P0025 
.00034 

.  ooo;*o 

.00036 
.00052 
.00078 
.00120 
.00253 
.01933 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  Umit 
TenBile  strength. 

1         .  ^ 



■ 

General  summary. 

Tensile  streoKth  per  square  inch  of  original  section poonds..  180,000 

ElsHiic  liuiilper  square  inch  of  original  section do  ..  15.\OUO 

EIoQgation  p«r  inen  after  rupture inch..        .028 

Eluiigaclon  per  inch  under  strain  at  clastic  limit do...     .00665 

Kednctiun  in  area  after  rupture,  per  centum  of  original  section 36.1 

Position  of  rupture 1''.65  iuside  the  gangfd  section 

Character  of  broken  Bur£Me ..tino  silliy 


8QUABE    AND   FLAT   STEEL  WIBB. 

No.  4056. 
Marks,  No.  230. 

Seetional  area,  '^0984x'^0986=:.0097  sqaare  inch. 
Oau^red  length,  10"^ 
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▲pplted  loads. 

Slonjcation 
periDob. 

SnooMnive 
elonsation 
perlnch. 

Permanent 

SaoceMive 

permanent 

set. 

BemarkB. 

Total. 

Per  aqnare 
iDch. 

I*0ttnds. 

48 

194 

888 

562 

778 

970 

1.184 

1.812 

1.281 

1,809 

1,858 

1,408 

1,455 

1.508 

1.558 

i.eoo 

1,649 
1,070 

Pmtndt. 
5,000 
20,000 
40.000 
00.000 
80.000 
100,000 
120,000 
128^000 
180,000 
135,000 
140,000 
145.000 
150,000 
156,000 
160,000 
165,000 
170,000 
172,160 

Ineh. 
0. 

.00078 
.00150 
.00287 
.00825 
.00400 
00506 
.00525 
.00565 
.00580 
.00610 
.00657 
.00706 
.00800 
.00005 
.01100 
.01575 

Ineh, 

0. 

.00078 
.00072 
.00087 
.00088 
.00075 
.00105 
.00020 
.00030 
.00025 
.00030 
.00047 
.0004^ 
00006 
.' 00106 
.00186 
.00475 

Ineh, 
0. 

Ineh, 
0. 

Initial  UMd. 
Elastio  limit 

General  summarif, 

Teaafie  strength  per  eqnaie  inch  of  original  Mction ponnds..  172,180 

'Blaatiellinit  per  sqaare  inch  of  original  section do...  140,000 

Elongation  per  inch  after  niptare ^ inch..       .010 

Xlongation  per  inch  nnder  strain  Mt  elastic  limit do...    .00010 

Uednotion  In  srea  after  rapture,  per  centum  of  original  section 30.2 

Pfwltloii  of  rapture 7''.25  outside  the  ganged  section 

ChnraeterofhrokensarfMe fine  silky 

H.  Ex.  165 33 


614  SQUARE  AND  VLAT  8T££L  WIBB. 

Marks,  No.  235. 

Sectional  area,  '^0994x'^0995=.0099  square  inch. 

Gauged  leDgth,  W. 


EloDntion 
periDoh. 

SneceMtre 
eloufcatloo 
per  inch. 

Perrouient 
set. 

Bnooe-MiTe 

permanent 

set 

Bemarka. 

TotnL 

Per  nqnare 

Pounds, 
48 
188 
886 

684 
782 

880 

1.188 
1,237 
1  287 
1,336 
1,386 
1.4:16 
1,485 
1,535 
1,684 
i;634 
1,683 
1,712 

FoundM, 

20.000 
40.000 
66,000 
80,006 
100.000 
-  120.000 
1.5.000 
130.000 
135,000 
140.01)0 
145.000 
ISU.OiiO 
155.  UOO 
160.000 
l(i5.000 
170,000 
172,830 

Inch. 
0. 

.66072 
.00147 
.002-J7 
.00307 
.00384 

! 00613 
.00510 
.0OS72 
.00010 
.0dff58 
.00710 
.OOT/8 
.00887 
.01085 
.01670 

Inch, 
6. 
.60673 

.00675 
.00080 
.00086 
.00087 
.00008 
.00(120 
.66027 
.0(1032 
.00038 
.00043 
.00057 
.6068 
.00108 
.00188 
.00485 

Inch. 
0. 

Inch. 
0. 

Initial  loud. 

Elaatio  limit 
Tensile  ntrengib. 

General  summary. 

Tensile  ■trength  per  square  incb  of  orieinal  section pounds..  172,930 

ElaMtic  limit  tier  squaro  Inrh  of  original  section do...  146i,000 

EloDgatlon  per  inch  after  niptnre inch..        .018 

Elonfcation  per  inch  under  strain  at  elastic  limit do...     .00610 

Keduction  in  an« after  rapture,  per  centum  of  orifj^nal  section. * 85.4 

Positior  of  rupture.... ".86  inside  the  gauged  aeci  ion 

Character  of  broken  snxlaoe fineailky 


SQUABS  AND  FLAT  STEEL  WIRE. 
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Marks,  No.  240. 

Sectional  area,  ''.0094x'^0993=:.0099  square  inch. 

Ganged  length,  W. 


£10DJ{»tfOD 

per  inch. 

SacoensiTe 
dloDfCfttion 
per  inch. 

Permanent 
set. 

Sncoesalre 
aet. 

Bemarka. 

TotaL 

PerMoare 
inoh. 

Pbtrndf. 

49 

198 

396 

504 

792 

990 

1,198 

1,237 

1,287 

1.336 

1,886 

1,436 

1.485 

1,635 

1,584 

1.634 

1.683 

1,733 

1,778 

Poundt. 
ft,  000 
20.000 
40.000 
60.000 
80,000 
100.000 
120  000 
125.000 
130.009 
135.000 
140.000 
145.000 
150,000 
156.000 
160.000 
16,000 
170.006 
175.000 
179,600 

0. 

.00078 
.00156 
.00230 
.00318 
.00408 
.00508 
.006.32 
.00568 
.00591 
.00630 
.00667 
.00710 
.00772 
.00810 
.00975 
.01165 
.01565 

Inch. 

9. 

.00078 
.00078 
.90074 
.00088 
.00000 
.00100 
.00024 
.00026 
.00033 
.00039 
.00037 
.00048 
.00062 
.00068 
.00135 
.00190 
.00400 

Inch, 
0. 

Inch, 
Oi 

Initial  load. 

Elaatlo  limit. 
TensUe  strength. 

General  nummary, 

TensUe  strength  per  aqaare  inch  of  orijcinal  Hection ponnds..  179,600 

EUetiu  limit  per  squRre  inch  of  original  section do...  140,000 

£loDK«tiou  per  inch  alter  rapture    inch..       .020 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00667 

ICtMliit^ion  in  urea  after  rapture,  per  centum  of  original  section 33.3 

l*iNiitiouor  rupture 1".70  outside  tlie  ganged  section 

Cliaracter  of  broken  surface fine  silky 


516  SQUABE  AND  FLAT  STEEL  WIBE. 

No.  4058. 

Marks  No.  245. 

Sectional  area,  ''.0986  x ''.0987 =.0097  sqaare  inch. 

Ganged  length,  10". 


Applied  loadA. 

per  inch. 

SncceMlye 

Permanent 
■ct. 

SaeoeMiTe 

Renarka. 

ToUl. 

Per  flouare 

iDCh. 

elongation 
per  ioch. 

perraanent 
set. 

Pounds. 

48 

IM 

W» 

582 

776 

•70 

1.16» 

1.212 

1,281 

taoo 

1.358 
1.406 
1.455 
l,fi03 
1  2^2 

Pounds, 
5.000 
80,000 
40,000 
66,000 
80,000 
100,060 
120.000 
125.000 
130.000 
185,000 
140,000 
145,000 
150,000 
155.000- 
Ifln  iKM 

Inek. 

0. 

.00081 
.00161 
.00244 
.00330 
.00427 
.00529 
.00568 
.00600 
.00686 
.00680 
.00730 
.00812 
.0(885 
. 01047 
.01265 
.01776 

Jneh, 
0. 

.00081 
.00080 
.00083 
.00086 
.00007 
.00102 
.00039 
.00032 
.00035 
.00045 
.00050 
.00082 
.00073 
.00162 
.00218 
.0051« 

0. 

Inek, 
0. 

Initial  load. 

ElasUcUmit 
Tensile  strenicth. 

1,600           165,000 
1,610           no,  000 
1  688           174.020 

General  summarif. 

TensUe  Mrenieth  per  square  inoh  of  original  section ponnds..  174,020 

Rustic  limit  per  squam  inch  of  original  section do...  185,000 

Klnnsration  per  inch  after  rupture inch..        .025 

£]iin}{aiion  per  inch  andcr  strain  at  elastic  limit do...     .00635 

Keilurtion  In  sn^a  after  rupture,  per  oentani  of  original  section 84.0 

Position  of  rnpturo 1".20  inside  the  gauged  section 

Characler  of  broken  surface flue  silky 


SQUARE  AND  FLAT  STEEL  WIRE.  . 

No.  4059. 
Marks,  No.  250. 

Ser.tioiial  area,  ".0!)78  x  ".0987  =  .0096  square  inch. 
Gauged  length,  10". 
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Applieil  loads. 


TotaL 


Poundt. 

48 

192 

384 

57tf 

788 

900 

1, 15'i 

1.200 

1,248 

1.290 

1,344 

1,392 

1,410 

1,488 

1,536 

1.584 

1.C32 

1.C80 

i.eM 


Per  huitare 
incu. 


Poundt. 
5,uu0 
20.000 
40.U00 
60.000 
8(.0OU 
luO.  VOO 
I'iU.OOO 
126,UOO 
130,000 
135,000 
140.000 
145, 000 
150.  000 
155,000 
160,000 
l(t5,000 
170, 000 
175.000 
176,460 


perincii.       p^r  uich. 


Inch. 
0. 

.00074 
.00150 
.  U0r->4 
.003U 

,ou:t84 

.00472 
.00498 
.00520 
.  005r)2 
.00689 
.(f06.8 
. OUCI* 
.  00724 
.1I0RU6 
.0ti892 
.OHIO 
.01586 


Inch. 
0. 
.00074 
.  0(H)76 
.00074 
.00078 
.00082 
.00088 
.00026 
.00022 
.00032 
.00037 
.00039 
.00010 
.00056 
.00081 
.00087 
.00218 
.00476 


PermaDent 
set. 


Inch, 


perraaneut 


Jneh. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eumtnary. 

Tensile  fltrenjrth  per  square  Inch  of  crlfflnal  section ponnds..  176^  44N) 

Elttsric  limit  per  saiiaro  inch  of  origiaaT section ! do...  150,000 

EloiigMtloii  per  inch  alter  rupture inch..       .010 

Eionpitiuii  per  iiicli  nmler  si  nilii  at  elastic  limit do. . .    .  00088 

lC«*duciic)ii  ill  area Hfier  rupture,  per  centum  of  original  section 30.5 

Position  ol  ruutnre ll'MO  outside  the  ganged  section 

Character  of  l>roken  surface fine  silky 


518  BQtJARe  AKt)  flkt  BT££t  VnStM. 

No.  4060. 

Marks,  No.  255. 

Sectional  area^  ''.0988  x ''.0988=. 0098  square  inch. 

Gauged  length,  10". 


lIlODgatiOD 

per  Inch. 

Sncoeaei^e 

PermancDt 
set. 

Sncceiwive 

Bemarke. 

ToUL 

Per  square 
loch. 

aet. 

Poundi, 
49 
196 
8«S 

588 
784 
980 
1,176 
1.225 
1,274 
1,823 
1,372 
1,421 
1,470 
1.519 
1.668 
1.617 
1.650 

Poundt. 
6.006 
20.000 
40,000 
60.000 
80,000 
100,000 
120,000 
125,000 
130.000 
185.000 
140,000 
145,000 
150.000 
155,000 
160,000 
165.000 
168,370 

Inch, 
0. 

.00082 
.00150 
.00234 
.00320 
.00402 
.00499 
.  00521 
.00560 
.00582 
.00621 
.60668 
.00723 
.00797 
.00930 
.01240 

Jnek. 

0. 
.00082 
.00068 

.60084 
.00086 
.00082 
.00097 
.00029 
.00029 
.000tf2 
.iiO03V 
.00047 
.00066 
.00074 
.00183 
.00310 

IndL 
0. 

IndL 
0. 

Initial  load. 
TenaUe  atrength. 



.,.    . 

" 

1 

General  tfummarjf. 

Tenaile  airengtb  per  square  inch  of  original  aectton ponnda..  168.370 

Elastic  limit  per  aquare  inch  of  original  section do...  140.000 

EloncaCion  perinea  after  rupture Inch..        .011 

B)onfi[aeion  per  inch  under  strain  at  elastic  limit do...    .00621 

Hednction  in  area  after  rupture,  per  centum  of  original  section 37.8 

Position  of  rupture y'.35ontside  the  ganged  aeci  ion 

Character  of  broken  sorfifMe •..• ••... line  silky 


6QVAft£  kVto  ttkla  StE£L  Wlfit!. 

No.  4061. 
Marks,  Ko.  260. 

Seetional  area,  ".0987x".0993=s.0098  sqaare  inch. 
Oaaged  length,  10". 


6id 


1        Applied  loads. 

VlAmavfttlAn 

Sncc^BSiTe 
elonimtion 

Pennftnent 
set. 

SncceselTe 

permaDent 

set. 

Remarks. 

TotaL 

Per  MUAre 

per  inch. 

Pctmdi. 

49 
196 
892 
688 

784 
•80 
1.176 
1.285 
1,274 
1,823 
1,873 
1,421 
1,476 
1,619 
1,668 
1^617 
1,666 
1,715 
i;764 
1,813 
1,839 

Pounds. 
5.000 
20,000 
40,000 
60.000 
80.000 
160.000 
120.000 
126.000 
180.000 
186.000 
140,000 
146,000 
150.000 
155,000 
160,000 
165.000 
170,000 
175.000 
180,000 
186,000 
187.660 

0. 

.00073 
.00150 
.00225 

100388 
.00479 
.00408 
.00532 
.00549 
.00685 
.00606 
.00630 
.00665 
.00707 
.00790 
.00875 
,00990 
.01190 
.021 

Inch, 

0. 
.00073 
.00078 
.00075 
.00080 
.00083 
.00091 
.00020 
.00033 
.000i7 
.00036 
.00020 
.00025 
.00085 
.00043 
.O0OK3 
.00085 
.00115 
.00200 
.00910 

Inch. 

0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 



General  summary. 

Tensile strenfrth  per  square  ineh  of  orl^nal  section !..poand8..  187.650 

BlfMtio  limit  per  sqnai-e  inch  of  original  section do  ..  15.^000 

Blongation  per  inch  after  rupture inch..        .022 

Elongation  per  Inch  under  strain  at  elastic  limit  do. ..    .00665 

Reduction  in  area  after  raptare,  per  centum  of  original  section 86.7 

Powtion  of  rapture 1".  60  inside  the  gauged  section 

Gluaaotar  of  bfokea  anxfiMe fine  silky 


520  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4062. 
Marks,  No.  266. 

SectioDal  area,  '^09^4x'^0^94=r.0098  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

'SSfC"" 

SoocesBiTO 
eloDication 

Permanent 

Bet. 

Sncoesflive 
permanent 

Remarka. 

Total. 

Perfloaare 

Poundt. 

40 

106 

802 

588 
784 
060 
1.176 
1.226 
1,274 
1,823 
1.872 
1.421 
1.570 
1.610 
1,568 
1.617 
1.666 
1,715 

Poundi. 
6.000 
20.000 
40,000 
60,000 
80,000 
100.000 
120,000 
126,000 
130.000 
135.000 
140.000 
145.000 
150,000 
155,000 
160.000 
165,000 
170,000 
175.000 

Inch, 

0. 

.00075 
.00152 
.00234 
.00318 
.00410 
.00510 
.00537 
.00578 
.00603 
.00630 
.00675 
.00720 
.00784 
.00887 
.01048 
.01560 
.027 

Jneh. 
0. 

.00075 
.00077 
.00082 
.00084 
.00002 
.00100 
.00027 
.00041 
.00026 
.00037 
.00045 
.00045 
.00064 
.00103 
.00161 
.00512 
.01140 

Inth. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlc  limit. 
TenaUestrangth. 

General  iummary. 

Tensile  8troDi(th  per  tqnarelnch  of  original  section ponnda..  17.'S,000 

Xlaaticlimit  per  sauaro  inch  of  original  section do...  110,000 

Elongation  per  inch  after  rupture inch..        .O'iO 

Elongation  per  inch  under  strain  at  elastic  limit : do...    .OOOJO 

Keduotion  in  area  after  rapture,  per  centum  of  original  section 31.6 

Position  of  rupture 4"  .67  inside  tlio  ganged  section 

Character  of  broken  sur&ce flue  ailkj 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4063. 
Marks,  No.  270. 

Sectioual  area,  ".0990 x ''.0992 =.0098  square  inch. 
Gauged  length,  10''. 
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Applied  loads. 

BIuiijEUtioii 
per  iuoh. 

SiiccesMve 

PerraaDont 
set. 

Sacce«sive 

Remarka. 

Tot«L 

Persqnare 
inob. 

elongation 
por  inob. 

pcrnianiuit 
aot. 

Poundt. 

49 

196 

392 

588 

784 

980 

1,176 

1.225 

1.274 

1,3-23 

1.372 

1.421 

1,470 

1,619 

1.5«8 

1,617 

1.6M 

1,715 

1,742 

Pounds. 
5,0u0 
20.000 
40.000 
60,000 
80.000 
100.000 
120.000 
125,000 
130,000 
135,000 
140,000 
145.000 
1»\000 
15J5,000 
160.000 
165,000 
170,000 
175,000 
177,760 

Inch, 
0. 

.00077 
.00157 
.00230 
.00312 
.00300 
.00492 
.00517 
.00548 
.00578 
.00611 
.00630 
.00605 
.00756 
.00838 
.00972 
.01275 
.022 

Inch. 
0. 

.00077 
.00080 
.00073 
.00082 
.00087 

.ooors 

.00025 
.00031 
.00030 
.00033 
.00039 
.00045 
.00060 
.00083 
.00134 

.00925 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 

BUatic  limit 
Tonaileatrength. 

General  summary. 

Tenaile  atrength  per  square  Inch  of  original  section ponnds..  177,760 

ElaAtio  limit  per  square  inch  of  original  ace  lion do...  145,000 

Elongation  per  inch  irfier  ruptare Inch..        .026 

Elongation  per  iuoh  under  strain  at  elastic  limit do...    .00660 

Reduction  in  area  after  rupture,  per  centum  of  original  section 34.7 

Position  of  rupture 4".25  inside  the  gauged  section 

Character  of  broken  surface fine  silky 


532  SQtTAtt£  Aim  VLkf  6te£t  WtSlL 

No.  4064. 
Marks,  No.  275. 

Sectional  area,  ".0992  x  ".0991 =.0098  square  inch. 
Gauged  length,  W. 


Applied  1oad5). 

EloD|catl0li 
per  looh. 

Socceesive 
elongation 
per  inch. 

Permanent 
set. 

SaccoMive 

pemjanent 

set 

Remarks. 

Total. 

Per  sqoare 
inch. 

Poundi. 
49 
196 
392 

588 
784 
980 
1.176 
1,226 
1,274 
1,323 
1,372 
1.42t 
1,470 
1,519 
1,568 
1,617 

Pounds. 

5,000 

20,000 

40.000 

60,000 

80.0<0 

100,  OUO 

120,000 

125.000 

130,000 

135.000 

140,000 

145,000 

150.000 

155,000 

160,000 

165,000 

Jneh. 
0. 

.00074 
.00148 
.002-J8 
.00310 
.00100 
.00498 
.00518 
.00552 
.00587 
.00623 
.00085 
.00775 
.  0ii940 
.  01520 

Inch. 
0. 

.00074 
.00074 
.00080 
.00092 
.00000 
.00098 
.00020 
.00034 
.00035 
.00041 
.00057 
.00090 
.00165 
.00580 

Jneh, 
0. 

Inch. 
0. 

Initlalload. 

Elastic  limit. 
Tensile  strength. 

General  eummary. 

Tpnsile  strenflrth  ]>er  square  inch  of  orislnal  section pnnnds..  166,000 

Elastic  limit  per  square  iuch  of  original  section do . . .  135, 000 

Elongation  pff  lucb  aft*>r  rnpture inch..        .0:iO 

Elongation  per  inch  under  siraiu  at  clastic  limit do...     .O0'i87 

lU^lnction  in  area  after  rupture,  per  oeuluui  of  original  section 39. 8 

Position  of  rupture 2'M2  inside  the  gauged  section 

Character  of  broken  surface flue  silk/ 


BQtJAUE  AND  FLAT  fiHslSL  WlftK. 

No.  4065. 
Mar&s,  No.  280. 

Sectional  area,  ^'.0986  x'^0986=r. 0097  square  inch. 
Oauged  length,  10''. 
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Applied  loadB. 

Elonntlon 
per  inch. 

Snccemive 
•lonKfttioD 
per  inch. 

Permanent 

oet. 

SocoeMiTe 
permanent 

aet 

Kemarks. 

Total. 

Persoiiare 

JPintndi. 

48 

194 

888 

562 

776 

970 

1,164 

1,213 

1,261 

1,809 

1,858 

1,406 

1,455 

1,608 

1,553 

1,600 

1,649 

1,697 

1,746 

1,781 

Poundt. 
5,000 
20.000 
40,000 
60.000 
80,000 
100,000 
120.000 
125,000 
130.000 
135,000 
140.000 
145,000 
150.000 
15^00O 
160,100 
165.000 
170,000 
175.000 
180,000 
188,610 

Inch. 

0. 

.00071 
.00143 
.00230 
.00307 
.003K8 
.00488 
.00507 
.00537 
.00557 
.00585 
.00620 
.00655 
.00700 
.00760 
.00847 
.01005 
.01240 
.01720 

Ineh, 
0. 

.00071 
.00071 
.00088 
.00077 
.OOOKl 
.00100 
.00019 
.00020 
.00030 
.00028 
.00035 
.00035 
.00045 
.00060 
.00087 
.00158 
.00235 
.00480 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

General  eummarjf. 

Tenaile  strength  per  square  Inoli  of  original  section poands..  183,610 

Elastic  limit  per  sonare  inch  of  original  section do  ..  150,000 

Elongation  per  Inch  after  mptnre inch..        .020 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ..    .00655 

Bednctioninareaafterruptaretperoentam  of  original  section 37.1 

Position  of  mptnre , S''.48  inside  the  ganged  section 

Character  of  broken  snrfaoe fine  silky 


624  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4066. 
Marks,  No.  295. 

Sectional  area,  '^0990x^M)993=:.0098  sqaare  inch. 
Gauged  length.  10"'. 


Applt«d  loads. 


Total. 


Pounds. 

49 

IM 

992 

588 

784 

980 

1,176 

i.225 

1.274 

J,  323 

1,  zn 

1,42L 
1.470 
1.619 
1,588 
1,617 
1,666 
1,715 
1.728 


Per  soaare 
iDcn. 


I 

I  Elongation 
per  Inch. 


Pounds. 
5.U00 
20.000 
40,000 
60,000 
80,000 
100,000 
120.000 
125,000 
130.000 
135.000 
140,  (KX) 
145. 000 
150,000 
15.^,  OUO 
160,  0<K) 
165.000 
170,  000 
175.  OOO 
176,830 


SjicccMive  1  perrognent  S°<*e"iv« 
eloneatiou  !  r!p  ■  permaDCnt 
per  Inch  -^* 


Inch. 

0. 
.00073 
.00144 
.00218 

.oo:m   > 

.00484 

.00499  < 

.00529 

.00550 

.  O0.'i86 

.00621 

.00r>6(» 

.00718 

.007t» 

.00>;6C 

. 01045 

.01622 


Inch. 

0. 

.00073 
.00071 
.00074 
.00083 
.00085 
.00098 
.00015 

.ooa:m 

.00030 
.00027 
.00035 
.00045 
.00052 
.00047 
.00091 
.00180 
.  00.^77 


Inch, 
0. 


Ineh. 
0. 


I 


Initial  Uwd. 


Elastic  limit 


Tensile  ttraniptli. 


General  tummary. 

TenMIe  streogth  per  bqoare  inch  of  originiil  nection poandn..  ITi^SW 

ElaMic  limit  per  sauaro  inch  of  oiiginftr section do  ..  145,060 

Elongation  yev  inch  after  rupture inch..        .020 

Klongation  per  inch  under  Mrnin  at  Hnstic  limit do...     .00621 

Redaction  in  area  after  ntpture.  per  centum  of  original  section 80. 8 

Position  of  rupture 2".50  inside  the  gaticed  sectton 

Character  of  broken  surface flue  silky 


SQUARE  AND  FLAT  STEEL  WISE. 
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No.  4067. 
Marks,  No.  300. 

Sectional  area,  ^'.0987x''.0D85=.0097  square  inch. 
Ganged  length,  W. 


Applied  loads. 

SloDffation 
per Inch. 

SacoesflfTe 
eloDfcation 
per  inch. 

Permanent 
set. 

Saccessive 

pcrnisnent 

set. 

Remarks. 

ToUL 

Per  square 
incb. 

JPtnindi. 

48 

lOi 

888 

582 

776 

970 

1,164 

1.212 

1,261 

1,809 

1,858 

1,406 

1,455 

1503 

1,552 

1.868 

F9U7Uit, 

5,000 
SNOOO 
40.000 
60.000 
80,000 
100,000 
120,000 
185,000 
180,000 
135,000 
140.000 
145,000 
150,000 
155,000 
160,000 
161,130 

JfUh. 

0. 
.00078 
.00153 
.00230 
! 00310 
.00305 
.00481 
.00506 
.00528 
.00566 
.00500 
.00628 
.00685 
.00760 
.01252 

Inch. 
0. 
.00078 
.00075 
.00077 
.00080 
.00085 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00086 
.00025 
.0OU22 
.00028 

Elaaticlimit. 
Tensile  strength. 

.00034 
.000:i8 
.00057 
.00076 
.00492 

. 



General  eummary. 

Tensile  strength  per>8qaare  inch  of  oridnal  section pounds..  161,180 

Blastio  limit  per  sqaare  inch  of  original  section do  ..  143.000 

Slongmtion  per  inon  after  mptare inch..       .010 

Bion|[ation  per  inoh  under  strain  at  elastio  limit..'. do...    .00628 

Kedaotionin  area  after  ruptnre.  per  centum  of  original  section 37.1 

Poaliion  of  mptare 5".20  oatsiUe  the  ganged  section 

ChAraeter  of  broken  snrfaoe flnenilKy 
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BQUA&£  AND  FLAT  STBEL  WISS. 
No.  4068. 


Marks^  Ko.  310. 

Sectional  area,  ''.0982x''.0986=.0097  square  inch. 

Ganged  leugtb,  10^^ 


Applied  loads. 

ElongatloD 
per  inch. 

SacoeMire 
elongation 
per  inch. 

PermaneBt 

Mt. 

SaoceeaiTe 

permanent 

aet. 

Bemarfca. 

ToUO. 

Per  Mnare 
iDob. 

Poundt. 

48 

194 

388 

582 

776 

070 

1,104 

1,212 

1,261 

1,309 

l,3i8 

1.406 

1. 455 

1,503 

1.552 

1,600 

1,632 

Povndt. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
IL'0, 000 
125,000 
130.000 
135. 000 
140. 1M)0 
145,000 
150.000 
155,000 
160.060 
165.000 
168,250 

Inch. 
0. 

.00076 
.00148 
.00234 
.00312 
.00393 
.00477 
.00502 
.00526 
.00551 
.00577 
.00610 
.00042 
.00(i96 
.00776 

.  oi2:n 

Inch, 
0. 

.00075 
.00078 
.000M6 
.00078 
.00081 
.00084 
.00025 
.00024 
.00026 
.00026 
.00033 
.00032 
.00054 
.00080 
.00456 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 

ElaatioUinit. 
TenaQe  atreogth. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section* pounds..  1<I8,260 

Elantic  limit  per  square  inch  of  origiuafsection do  ..  150,000 

Elongutiou  per  inch  iifterruptare inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00642 

Rt^uction  in  area  atler  rupture,  per  centum  of  original  section 37. 1 

Position  or  rupture 6".05  oataido  the  gauged  aection 

Character  of  broken  aarfaoe ^ flneailky 


6QUABE  AND  FLAT  STEEL  WIBE. 

Ko.  4069. 
Markfl  No.  315. 

Sectional  area,  ^'.0990  x  '^0992  =  .0098  square  inch. 
Ganged  length,  10"'. 
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Applied  loads. 

Elongation 
per  inch. 

SoooeaaiTe 
elouKation 
per  inch. 

Permanent 
set. 

SncoeMire 

permanent 

aet. 

• 
Remarka. 

TotaL 

Per  sqnare 
inch. 

Founds. 

49 

196 

392 

688 

784 

980 

1,176 

1,226 

1.274 

1,323 

1,372 

1. 421 

1,470 

1,519 

1  568 

1,617 

1,628 

Pounds. 
5.000 
20.000 
40,000 
60.000 
80,000 
100,000 
120,000 
125,000 
130,000 
135.000 
140.000 
146.000 
150.000 
165.000 
160,000 
163,000 
166,120 

Inch. 
0. 

.00072 
.00149 
. 00219 
.00302 
.00392 
.00490 
.00512 
.00542 
.00574 
.00627 
.00672 
.00720 
. 00813 
.00970 
.07450 

Inch. 
0. 

.00072 
.00077 
.00070 
.00083 
.00090 
.00008 
.00022 
.00030 
.00032 
.00063 
.00045 
.00048 
.00093 
.00157 
.00480 

Inch. 
0. 

Inch. 
6. 

InitUlload. 

BlaaticUmit 
Tenaile  atrength. 

General  summary. 

Tenaile  strencth  per  aqnaro  inch  of  orisinal  aection pounda. .    166,120 

ElaHtlc  limit  per  aqiiaiH  inch  i>f  uriiemalttection do...    186,000 

BlunsAtlon  per  inch  after  rupture .  iueh..         .012 

KU>ii>;atlon  per  iurh  aitder  strain  of  elastic  limit do...      .00574 

R(*ditction  in  area  after  ruptui-e,  per  centum  of  01  iginal  aection 31.6 

PoMitiuu  of  luptnre l."25inaide  the  jEaoged  section 

Character  of  broken  aurfaoe fiueailky 


528  SQUABB  AND  FLAT  8T£EL  WIRE. 

^O.  4070. 
Marks,  No.  320. 

Sectional  area,  'M003x'M006=.0101  square  inch. 
Ganged  length,  10"'. 


Eloiif^ioD 
p«r  inch. 

Socoeasive 

Permanent 
set 

Socceefltre 

■ 

ToUI. 

PersooJU'e 

elongation 
per  inch. 

pemiftnent 
set. 

BeuM-kt. 

Pounds. 

SO 

202 

44M 

000 

808 

1.010 

1,212 

1,202 

1.813 

1.303 

1.414 

1,404 

1,616 

1.01fi 
1.000 
1.084 

Founds. 
5,000 
20.000 
40.000 
00.000 
80,000 
100,000 
120,000 
120.000 
130.000 
135,000 
140.000 
145.000 
150.000 
165,000 
100.000 
105,000 
100.730 

Jneh. 
0. 
.00072 
.00142 
.00228 
.00808 
.00308 
.00488 
.00510 
.00547 
.00578 
.00015 
.00002 
.00715 
.00785 
.00835 
.01395 

IndL 
0. 

.00072 
.00070 
.00088 
.00080 
.00090 
.00090 
.00022 
.0,>037 
.00031 
.00037 
.00017 
.00053 
.00070 
.00160 
.00400 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 

j 

EUatic  limit. 

Teosile  strengih. 

General  summary. 

Tensile  Btreniirth  per  square  inch  of  original  section poands..  106^730 

Slasticlimit  p^  r  »qnare  inch  of  orifriualsection do...  140,000 

Elongation  per  inch  after  mptare inch..        .007 

EloDf(ation  per  inch  nnder  strain  at  elastic  limit do...    .OOOiS 

Redaction  in  area  after  mptare, per  centum  of  orij^inal  section 30.6 

Position  of  rupture 6". 30  outside  the  gauged  section 

Cliaraoter  of  broken  surface line  silky 


SQUARE   A»D   FLAT   STEEL   WIRE. 
No.  4071. 
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Harks,  No.  325. 

PectioDal  area,  '^0983x'^0986=:.0097  sqaare  inch. 

Gauged  length,  10"'. 


Applied  loads. 

ElonisatioD 
per  ioch. 

Successive 
eloDsatfon 
per iDofa. 

Permaoent 
set. 

Suocessivo 

permanent 

set. 

Ineh. 
0. 

Remarks. 

ToUl. 

Per  square 

Foundt, 

48 

194 

388 

588 

776 

970 

1,164 

1.212 

1,261 

1,309 

1.858 

1,406 

1.455 

1,503 

1,552 

1,600 

1,649 

Poiinda. 
f,000 
20.000 
•  40,000 
60.000 
80.000 
100,000 
120.000 
125,000 
130.000 
135,000 
140.000 
145,000 
160.000 
155^000 
160,000 
165,000 
170,000 

Ineh. 
0. 

.00077 
.00154 

.00313 
.00417 
.00620 
.00545 
.00588 
.00625 
.00670 
.00718 
.00768 
.0(845 
.00990 
.01225 
.02034 

Inch. 
0. 

.00077 
.00077 
.00078 
.00061 
.00104 
.00103 
.00025 
.00043 
.00U37 
.00045 
.00048 
.00000 
.00077 
.00145 
.002:^ 
.00800 

Ineh, 
0. 

Initial  load. 
Elftiitic  limit. 

Touslle  strength. 

General  anmmary. 

Tensile  Btrenieth  per  square  inch  of  original  section pounds..  170,000 

Blastio  limit  per  sqnare  inch  of  originaiseetion do...  135,000 

Slongation per  Incn  after  mptare inch..        .018 

Blongation  per  inch  nnder  strain  at  elastic  limit do...    .00625 

Beductionin  area  after  mptnre,  per  centum  of  original  Mction 34.0 

Position  of  mptnre 5'^90oQtside  the  gauged  section 

Character  of  broken  surface fine  silky 

H.  Ex.  166—^4 
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8QU1KE    AND   FLAT   STEEL   WIRE. 
No.  4087. 


Marks,  No.  335. 

Sectional  area,  ".09&Sx  ".0987  =.0097  square  iuch. 

Gauged  leugth,  10"^ 


Applied  loHds. 

EJonnUon 
perljich. 

Penu.ioent 
set. 

Sncceaiiive 

perroaooDt 

Bet. 

Rcmarko. 

ToUl. 

Per  Bqaare 
ineb. 

elou^ation 
per iDch. 

Poundt. 

48 

IM 

388 

562 

776 

»70 

1,161 

1, 212 

1,  261 

1,  zm 

1, 3.-8 
1.  4i)G 
1,455 
1.503 
1.552 
1,588 

Pounds. 
5.000 
20.000 
40.000 
60.000 
80.000 
100,000 
120,000 
125,000 
130,000 
135,000 
110. 000 
145, 000 
150.000 
155.000 
100.  000 
103,500 

Inch. 

0. 

.00972 
.00151 
.00220 
.00305 
.00;i96 
.00515 
.00535 
.00575 
.00018 
.00608 
.WI7J0 
.00K15 
.  OlUOO 
.021 

Inch. 

0. 

.00072 
.00079 
.00069 
.00085 
.00091 
.00119 
.00020 
.00040 
.00043 
.00070 
.00062 
.00085 
.00275 
.0101 

Inch. 

Inch. 
0. 

Initial  kwd. 

Elastic  limit 
Tensile  sfrencctta. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponodv..  163.500 

Elastic  limit  per  saaare  inch  of  original seotion do...  130,000 

Elongation  per  inch  after  rupture inch..        .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00575 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture.^.. I'MO  outside  the gang^  section 

Cbai-acter  of  uroken  surface fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4088. 
Marks,  No.  340. 

Sectional  area,  ''.0093  x  ".0987  =  .0098  square  inch. 
Ganged  length,  10''. 


531 


EloDKfttion 
]>eiinch. 

Successive 
elongation 
perlttch. 

Permanent 
set. 

Sncoessire 

periDsnoDt 

sot 

Remarks. 

Total 

Peraqnare 
inch. 

Pownd$. 

49 

196 

892 

588 

784 

980 

1,176 

1,225 

1.274 

1,828 

1,372 

1.421 

1,470 

1,519 

1,668 

1,617 

1,641 

Poundt. 

6,000 

26,000 

40,000 

60.000 

80,000 

100.000 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

150.000 

165,000 

160,000 

165,000 

167.450 

Ineh. 
0. 

.00080 
.00160 
.00242 
.00319 
.00413 
.00519 
.00542 
.00574 
.00610 
.00647 
.00700 
.00772 
.00878 
.01112 
.022 

Ineh. 
0. 

.00080 
.00080 
.00082 
.00077 
.00004 
.00106 
.00023 
.00032 
.00036 
.00037 
.00053 
.00072 
.00106 
.00234 
.01088 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 
BlabUclimit 

General  eummary. 

Tensile  streDjeth  persqoareinchoforlgiDal  section poonds..  167.450 

Blastiolionit  per  square  inch  of  orlKinafseotion do 140,000 

EloDication  per  incn  after  mptare inch..       .028 

£lonfi|;atlon  per  inch  under  strain  at  elantio  limit do....  ..00047 

Beclnction  in  area  after  rupture,  per  centum  of  original  section 43. 9 

Poaition  of  rupture 2'M5  inside  the  ganged  section 

GhAnu>tdr  of  broken  surfMo fine  silky 
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SQUARE   AKD    FLAT   STEEL  WIBE. 


No.  4089. 
Harks,  No.  360. 

Sectional  area,  ''.0987  x '^09^6==.0097  sqaaro  inch. 
Gaoged  len^^tb,  lO''. 


Applied  loMls. 

Elongation 
p«r  inch. 

SncoeMive 
elonfiation 
per  inob. 

Permanent 
set. 

Socceasive 

permanent 

set. 

Bemarka. 

Total. 

PerfumAre 

Pounds. 
48 
194 
388 

682 

776 

970 

1,164 

1.212 

1,261 

1,309 

1,358 

1,406 

•1.465 

1,503 

1,646 

Pounds. 
6,000 
20.000 
40,000 
60,000 
80,000 
100,000 
120.000 
125,000 
130,000 
136,000 
140.000 
145,000 
150.000 
155,000 
159,380 

InOk. 

0. 

.90079 
.OOIW 
.00235 
.00^f29 
.00429 
.00562 
.00589 
.00638 
.00708 
.00777 
.00906 
.01062 
.017 

Inch. 
0. 
.00079 

.00080 
.00076 
.00094 
.00100 
.00133 
.00027 
.00019 
.00070 
.OOOhO 
.00129 
.00156 
.00638 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

KlMti^  limit. 

Tensile  #  trength. 

General  eummiirg. 

Tensile  strength  per  square  inoh  of  original  section pounds..  159,^80 

Xlastiolimitpersooare inch  of  origins! section do...  125,000 

Elongation  per  inch  after  rapture inch..        .023 

Elongation  per  inoh  under  strain  at  elasttcUmit 00589 

Beduction  in  area  after  rupture,  per  centum  of  original  section 30. 1 

Position  of  rupture 3". 1  inside  t bo  gauged  section 

Character  of  broken  sarCsoe fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

Ko.  4090. 
Marks,  No.  365. 

Sectional  area,  '^098^x^0988rs.0098  square  inch. 
Ganged  length,  10''. 
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Applied  iQiids. 

poruich. 

Sacoesdve 
elonKAtioo 
per  iDoh. 

Pennanent 
set. 

SaooeMire 

permaoent 

oet. 

^Kemarks. 

ToteL 

Peraqmure 
tncb. 

Fmmdt. 

49 

196 

392 

588 

781 

980 

1,176 

1.225 

1,274 

1,323 

1.372 

1,421 

1,470 

1,519 

1,568 

1,597 

PoundM. 
6,000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
125,000 
130,000 
135.000 
140,000 
145,000 
160,000 
155,000 
160.000 
162,960 

Jneh. 
0. 
.00077 
.00156 
.00234 
.00321 
.00420 
.00544 
.00577 
.00613 
.00667 
.00727 
.00810 
.00932 
.01170 
.019 

InelL 
0. 

.00077 
.00078 
.00079 
.0U087 
.00099 
.00124 
.00033 
.00036 
.00054 
.00060 
.00083 
.00122 
.00238 
.00730 

0. 

Inch, 
0. 

Initial  l<wd. 

EUatloUmit. 
TensOeatreikgth. 

General  Bumtnary, 

Tensile  strength  per  aqnare  inch  of  orifdnal  eectioii pounds..  162.060 

Xlaetio  limit  per  square  inch  of  original  section do...  180,000 

Elongation  per  inch  after  roptnre inch..       .017 

£loo|ration  per  inch  under  strain  at  elastic  limft do...    .00613 

Bedaction  u  areaafterraptare, per  centum  of  original  section 49.0 

Position  of  rapture ".76  outside  the  ganged  section 

Character  of  bxoken  surface ...flne  sillcy 
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SQUARE   AKD   FLAT   STEEL   WIRE. 


Xo.  4091. 
Marks,  No.  370. 

Sectional  area,  '^0996x^^0999=. 010  square  inch. 
Ganged  length,  10"'. 


Applied  iMda. 

EIongatioD 
per  ineb. 

SaeeeMive 

PennMieiit 
set. 

SacceMfve 

Heouirka. 

Total. 

PerMmare 

•ei. 

Pounds. 

50 

200 

400 

600 

800 

I.OOU 

1.200 

1,250 

1,300 

1.350 

1,400 

1,450 

1,500 

1  550 

1.600 

1.660 

1,700 

1.760  . 

Pounds. 
5.000 
20,000 
40.000 
60.000 
80,000 
100.000 
120,000 
126.000 
13U.000 
135.000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170.000 
175,000 

Inch. 

0. 

.00088 
.00178 
.00249 
.00338 
.00427 
.00520 
.00546 
.00672 
.00606 
.00035 
.00675 
.00728 
.00800 
.00i>95 
.01060 
.01435 
.029 

Inek. 
0. 
.00088 
.00090 
.00071 
.00C80 
.00069 
.00093 
.00025 
.00027 
.00033 
.00030 
.00040 
.00053 
.00072 
.00005 
.00165 
.00375 
.01465 

Inch. 
0. 

Jndk. 
0. 

Inituaifwd. 

Elastic  limit 
TensUe  •trength. 

........  ... 

General  summary. 

Tennlle  strength  per  sqnam  inch  of  original  section ponnds..  175.000 

Elastic  limit  per  sqnare  inch  of  original  section do  ..  145.000 

Elongation  per  inch  after  rapture inch..        .029 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ..     .00675 

Reduction  in  area  after  rapture,  per  centum  of  original  section 45.0 

Ponition  of  mptnre 4".7  inside  the  ganged  section 

Charaoterof  broken  tatfiMa flue,  silky 


SQUARE   AND   PLAT   STEEL    WIRE. 

^o.  4092. 
Marks,  No.  375. 

Sectioual  area,  '^0995x ''.0996=. 0099  square  inch. 
Gauged  length,  10''. 
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Applied  loads. 

EloDgstion 
perlnch. 

SnocegHive 
elongation 
per  inch. 

Permanent 
set 

SoocesaiTe 

permanent 

set. 

Komarks. 

Totrf. 

Per  sooare 
inch. 

rmtndi. 

Z] 

792 
990 
1,188 
1,237 
1,287 
1,336 
1,386 
1,436 
1.485 
1,535 
1,584 
1,634 
1,683 
1.733 
1  746 

rewndt. 
&000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,  OQt 
130,000 
135,000 
140,000 
145,000 
150,000 
155.000 
160,000 
165,000 
170.000 
175,000 
176,860 

Inch. 

0. 

.00081 
.00161 
.00241 
.00328 
.00418 
.00521 
.00547 
.00570 
.00607 
.00650 
.00687 
.00737 
.00810 
.00900 
.01035 

Inch. 

0. 

.00081 
.00120 
.00080 
.00087 
.00090 
.00103 
.00026 
.00023 
.00037 
.00043 
.00037 
.00050 
.00073 
.00090 
.00185 
.00282 
.0t)973 

Inch. 
0. 

Inch. 
0. 

IniUalload. 

Elaetlc  limit. 
Tenaile  strength. 

General  summary, 

!Censlle  etrength  per  aqaare  Inob  of  original  aeotlon pounde..  176, 360 

Slastfc  limit  per  Minare  Inch  of  original  section do...  145,000 

Slongation  per  incn  after  mpcure inch..       .017 

Slongationperinoh  under  strain  at  elasticlimit do..:    .00687 

Jtedaotion  in  area  after  roptare,  percentumof  original  section 46.5 

Position  of  mptnre ".  25  ontside  the  ganged  section 

Cliamcter  of  broken  snrfiBoe -. fine  silky 


53G  SQUARE  AKD  FLAT  STEEL  W1R& 

No.  4093. 
Marks,  No.  380. 

ScctioDal  area,  ".0902 x. ''0980 =.0097  sqaare  inclL 
Gauged  leD^tb,  lO''. 


Appll* 

»d  loads. 
PerMiuire 

Eloopatlon 
p«r  inch. 

Snooesaire 
i^lougation 
per  inch. 

Permaneat 
•et. 

Sacce^Kire 
set 

Bemarlca. 

rounds. 

48 

195 

388 

582 

770 

970 

1.104 

1.212 

1.201 

1.309 

1.358 

1,400 

J. 455 

1.603 

1.558 

1,590 

Pintndt, 

5.000 

20.000 

40,000 

00.000 

80.000 

100.000 

120,000 

125.000 

130. 000 

13^000 

140.000 

145.000 

150.000 

153,000 

100,000 

104,540 

Ineh. 
0. 

.00073 
.00154 
.00229 
.00314 
.00404 
.006:4 
.00552 
.00587 
.00037 
.00087 
.00772 
.00920 
.01190 
.021 

IndL 
0. 

.00073 
.00081 
.00075 
.00085 
.00090 
.00120 
.00028 
.000U5 
.00050 
.00050 
.00085 
.00148 
.00270 
.00910 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

ElaaUcUmit 
Tensile  strenj^th. 

General  eummary, 

Tcvaileslrpngth  per  tqnare  inch  of  orijdaal  section poanda..  ]€4,540 

Elastic  limit  per  aanare  inch  of  original  se^on do...  130,000 

Eloncalion  per incn  afterraptnre inch..        .0^7 

Elongation  perinch  under  strain  at  elaatic  limit do...     .Ou587 

Kecliiction  in  area  after  mptnre,  pereentam  of  original  section 45.4 

Powition  of  mptare 1".8  inside  the  gan<i:fHl  nrclion 

Character  of  broken  sorfisoe iiHc  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4094. 
Marks,  No.  385. 

Sectional  area,  ''.0985  x  ".0990  =  .0098  square  inch. 
Ganged  length,  10''. 
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Applied  l<wd8. 

Eloneation 

Snccemtive 
eloDffation 
p«r iDob. 

Permftnent 
set 

SiiccMtivo 

perinaneot 

set. 

Remarks. 

Total. 

Perwraare 

Poundg. 

40 

106 

802 

688 

784 

080 

1,176 

1.225 

1.274 

1,823 

1.372 

1. 421 

1.470 

1,519 

1,668 

1,617 

1,652 

Pottfidf. 
5.000 
20,000 
40,000 
60,000 
80.000 
100.000 
120,000 
125, 000 
130.000 
135,000 
140,000 
145,000 
160,000 
155,000 
160,000 
165,000 
168,570 

Inch. 
0. 

.00671 
.00148 
.00228 
.00305 
.00300 
.00494 
.00510 
.00540 
.00576 
.00607 
.00650 
.00710 
.00800 
.01012 
.021 

Inch. 
0. 

.00071 
.00077 
.00076 
.00082 
.00085 
.00104 
.00016 
.00030 
.00036 
.00031 
.00043 
.00060 
.00090 
! 00212 
.01088 

Inch. 
0. 

In€h. 
0. 

Initial  load. 

Elastio  limit 
Tensile  strength. 

General  summary. 

Tensile  strenfrth  per  square  inoh  of  original  section pounds..  168,570 

Slastic  limit  per  square  inch  of  originM  section do...  140,000 

Slongation per Incb  aftermptare inch..       .024 

Blongation  per  inch  nnderstrain  at  elastic  limit do...    .00607 

deduction  In  area  after  rapture,  per  oentom  of  original  soction 45. 9 

Position  of  rupture ".45  outside  tlie  gauged  section 

CJbaraot«r  of  broken  snriiMM fine  silky 


538  SQUABE    ANB   FLAT   STEEL   WIRE. 

No.  4095. 
Marks,  No.  390.    . 

Sectional  area,  ^^0993  x  ^^0994  =  .0099  sqaare  inch. 
Ganged  length,  W. 


Applied  loads. 

EloneatJon 
perbicb. 

Saccessire 
elongatioii 
perinoh. 

■<>t. 

SnocessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

iDCh. 

Pound*, 

49 

108 

396 

594 

792 

990 

1,188 

L237 

1,287 

1,336 

1,386 

1,436 

1  485 

1,635 

1,584 

1,634 

1683 

1,733 

1,745 

Pound*. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

165,000 

170,000 

176,000 

176,260 

Inch. 

0. 

.00070 
.00140 
.00217 
.00397 
.003T7 
.00460 
.00479 
.00502 
.00525 
.00550 
.00577 
.00617 
.00657 
.00722 
.00850 
.01300 
.026 

Inch. 
6. 

.00070 
.00070 
.00077 
.00080 
.00080 
.00083 
.00019 
.00023 
.00023 
.00025 
.00027 
.00040 
.00040 
.00065 
.00128 
.00450 
.013 

Inch. 
0. 

Inch. 
0. 

Initlalload. 

Elastic  limit 
Tensile  strength. 

' 

... 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  178L260 

Klatitic  limit  i>er  sqaare  inch  of  original  section do...  145, OOu 

Elongation  per  inch  after  rapture inch..        .020 

Elongation  per  inch  nnder  strain  at  elasticlimit do...    .00577 

Reduction  in  area  after  raptore,  per  centum  of  original  section 41.4 

Position  of  rnptnre 3".l  outside  the  ganged  Sfeotian 

Chazaoter  of  broken  sufiMM .« fine  ailky 


SQUARE   AND   PLAT   STEEL    WIRE. 
No.  4096. 

Sectional  area,  ''.0995  x  ".0987 =.0098  square  inch. 
Ganged  length,  10''. 
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AppIMloiids. 

p«rhioh. 

Sncceasive 

PerraaDent 
set. 

Snccensive 

periniinent 

set. 

Reraarkn. 

Total. 

Per  sqaare 

Pound*. 

49 

196 

392 

688 

784 

980 

1.176 

1,225 

1.274 

1,323 

1,372 

1,421 

1.470 

1,519 

1.568 

1,617 

1,646 

Pound*. 
6,000 
90,000 
•40.000 
60,000 
80,000 
100,000 
120,000 
125.000 
130.000 
135.000 
140.000 
145.000 
150,000 
165.000 
160.000 
>    165,000 
167,960 

Inch. 
0. 
.000070 
.000148 
.000281 
.000310 
.000398 
.000408 
.000516 
.000558 
.000588 
.000617 
.000667 
.000725 
.000845 
.001137 
.024 

JfiM. 

a 

.000070 
.000078 
.000063 
.000079 
.000088 
.000100 
.000017 
.000043 
!000030 
.000029 
.000050 
.000068 
.000120 
.000202 
.00126? 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strongtb. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  167.060 

Kla<«tio  limit  per  square  inch  of  original  section do...  110, 1 00 

Klongation per inon after  rapture inch..       .012 

Ifilongation  per  inch  under  strain  at  elastic  limit do...    .00017 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 30.8 

Position  of  rupture ".70  outside  the  gauged  section 

Gliamotar  of  Moken  surliMe flue  silky 


640  SQUARE  AND  FLAT  STEEL  WIBK 

No.  4097. 
Marks,  No.  400. 

Seciioujil  area,  ''.0985x''.0988=.0097  sqaare  inch. 
Gauged  length,  10'^ 


Applied  loAdt. 

Elonphtipn 
per  inch. 

Siicceiwlve 
elongation 
per  inoh. 

Permanent 
Bet. 

SacceMiire 

Remarks. 

Total. 

Per  sqaare 

iDCb. 

permanent 
set. 

Poundt. 

48 

194 

388 

582 

776 

970 

1,164 

1,212 

1,261 

1,309 

1.358 

1,406 

1,455 

1,603 

1.552 

1,600 

1,649 

1,679 

PwmdM. 
5.000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,  OUO 
12.5, 000 
130,000 
135,000 
140,000 
145.000 
150,0(10 
155.000 
160.000 
165,000 
170,000 
173,090 

Inch. 
0. 

.00082 
.00160 
.00247 
.00330 
.00422 
.00525 
.00548 
.00583 
.00626 
.00655 
.00710 
.00758 
.00847 
.00951 
.01160 
.020 

.00082 
.00078 
.00087 
.00083 
.00002 
.00103 
.00028 
.00035 
.00042 
.00030 
.00055 
.00018 
.00089 
.00104 
.00209 
.0084 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 

Blaiitio  limit 
Tensile  Rtren^h. 

Tensile  strength  per  Bqnwe  inoh  of  original  section pounds..  173.090 

BUstic  limit  per  sonare  inch  of  original  section do...  140,000 

Elongation  per  inch  after  raptnre iaoh..        .032 

Blongation  per  inch  uoder  strain  at  elastic  limit do...     .OOG.'VS 

deduction  in  area  after  mptare,  per  centnmof  original  section 42.* 

Position  of  rupture I'M  inside  the  gauged  section 

Character  of  broken  surfiMw flae  allkj 


8QUABE  AND  FLAT  STEEL  WIRE. 

No.  4098. 
Marks,  405. 

Sectional  area,  ''.0994x^'.0993=.0099  square  inch. 
Gauged  length,  10^^ 
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Applied  loads. 

Eloneaiion 
perlDoh. 

SnccoHBive 
eloDfeation 
per  inch. 

Permanent 

Mt. 

permanent 
set. 

Remarks. 

Total. 

PersQiiare 
inch. 

FountU. 

49 

198 

896 

604 

792 

990 

1.188 

1,237 

1,287 

1,336 

1,886 

1,436 

1,485 

1,58ft 

1.584 

1,634 

1,688 

1,704 

P&undt. 

5,000 

to.  000 

40,000 

60.000 

80,000 

100,000 

120,000 

125,000 

130,000 

186.000 

140,000 

145.000 

150.000 

155,000 

160,000 

105,000 

170,000 

172,120 

Inch, 
0. 

.00071 
.00157 
.00240 
.00338 
.00433 
.00558 
.    .00587 
.00626 
.00672 
.00720 
.00782 
.00862 
.00007 
.01112 
.016 
.021 

ifi«A. 
0. 

.00071 
.00086 
.00083 
.00003 
.00100 
.00125 
.00029 
.00038 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Teneile  strenKth. 

:::::::::;:.' 



:::!:;:!;::x"!:::::::- 

.00047 

.00048 
.00002 
,00080 
.00105 
.00145 
.00488 
.005 



Qweral  9ummary. 

TensOe  strength  per  square  inch  of  orisinal  section ponnds..  172.120 

Elastlclimit  per  square  inch  of  origAalseotion do...  130,000 

BloDgation  per  inch  after  rapture iDch..       .021 

Blongation  per  inch  under  strain  at  elastic  limit .' do...    .006'i5 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.4 

Position  of  rapture 4".5  inside  the  gau^ieil  seotiun 

Cluoaoterof  broken  sorfiMe line  silky 


530  SQUAEK  AND  FLAT  STEEL  WIRE. 

No.  4087. 

Marks,  No.  335. 

Sectional  area,  ".09&3x  ".0987 =.0097  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
periBch. 

Successive 
elouiration 
per  inch. 

Pernaanent 
set. 

Successive 

penuauont 

Bet. 

Uomarks. 

ToUl. 

Per  square 
Inch. 

Foundi. 

48 

194 

388 

682 

776 

970 

1,164 

1,  212 

1,  261 

l,3m> 

1, 3.-8 
1,  400 
1.455 
1,603 
1,652 
1.686 

Pounds. 
6.000 
20,000 
40.000 
60,000 
80,000 
100.000 
120, 000 
125,000 
130,000 
136,000 
140,  OOO 
146, 000 
150.000 
155.  OUO 
100. 000 
163.500 

Ineh. 

0. 

.00072 
.00161 
.00220 
.00305 
.00396 
.00615 
.00585 
.00575 
.00018 
.00008 
.  OU7.iO 
.00815 
.01U90 
.021 

Jne^. 

0. 

.00072 
.00079 
.00069 
.00085 
.00091 
.00119 
.00020 
.00040 
.00043 
.00070 
.00062 
.00086 
.00276 
.0101 

Inch. 
9. 

Inch, 

0. 

iDitial  load. 

Blastio  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  163,500 

Elastic  limit  per  Muare  inch  of  original  section do...  130,000 

Elongation  per  inoD  after  rupture inch..       .016 

Elonitation  per  inch  under  strain  at  elastic  limit do...    .00576 

Beduction  In  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture.^.. 1".40  outside  the gaugtMl  section 

Cbai-acter  of  broken  surface line  silky 


8QUAEE  AND  FLAT  STEEL  WIRE. 

No.  4088. 
Marks,  No.  340. 

Sectional  area,  ^'.0993  x  ^'.0987  =  .0098  square  inch. 
Ganged  length,  10^'. 
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AppUed  roads. 

"^^ 

Sacceadve 
eloDEation 
perlnoh. 

Peraianent 
Bet. 

Sacceraive 
ponDaooDt 

80t 

Remarks. 

Total 

Persquan 
inch. 

Poundi. 

49 

196 

882 

688 

784 

980 

1,176 

1.225 

1,274 

1,328 

1,372 

1.421 

1,470 

1,519 

1,608 

1,617 

1.641 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80,000 
100.000 
120.000 
125,000 
130.000 
135,000 
140.000 
145,000 
150,000 
155.000 
160,000 
165,000 
167,450 

Ineh. 
0. 

.00080 
.00160 
.00242 
.00319 
.00413 
,00519 
.00542 
.00574 
.00610 
.00647 
.00700 
.00772 
.00878 
.01112 
.022 

Inch, 
0. 

.00080 
.00080 
.00082 
.00077 
.00004 
.00106 
.00028 
.00032 
.00036 
.00037 
.00053 
.00072 
.00106 
.00234 
.01088 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Blabtio  limit. 
ToDsile  strength. 



... 

Oeneral  summary. 

Tensile  slrsDKth  per  sqaam  inch  of  original  section poands..  167,450 

Xlastio  limit  per  sqaare  inch  of  originarsection do....  140.000 

Elongation  per  inch  after  mptnre inch..       .028 

Elongation  per  inch  under  strain  at  elantio  limit do ..0U647 

Bednctionin  areaafter  mpture,  per  centnm  of  original  section 48.9 

Position  of  rupture 2''.15  inside  tbo  gauged  section 

Character  of  hiokensnriSMe iineaillcy 


532  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4089. 
Marks,  No.  360. 

Sectional  area,  ''.0987  x''.0986=. 0097  squaro  inch. 
Gaaged  length,  10''. 


Applied  loads. 

Elongation 
p«r  inch. 

Snocessive 
eloogatlon 
per  incb. 

Permanent 
aet. 

Snocessive 

permanent 

set 

Bemarks. 

Total. 

PeriM]ii»re 
Inch. 

Paund§. 

48 

194 

868 

682 

778 

970 

1,184 

1,212 

1.281 

1.309 

1,358 

^1,408 

•1,455 

1,503 

1.648 

Pound*. 
5,000 
20.000 
40,000 
80,000 
80,000 
100,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
150,000 
155,000 
150,380 

Ineh. 

0. 

.00079 
.OOIW 
.00235 
.00;s29 
.00429 
.00582 
.00580 
.00838 
.00706 
.00777 
.00908 
.01082 
.017 

Ineh. 

0. 

.00079 
.00080 
.00078 
.00094 
.00100 
.00133 
.00027 
.00040 
.00070 
.0004)9 
.00129 
.00158 
.00838 

Inch, 
0. 

Inch. 
0. 

Initialload. 
ElasUc  limit 
Tensile  f  trenKth. 

General  eummarg. 

Tensile  strength  per  square  inoh  of  oriffinal  section pounds..  160,^80 

Xlastio  limit  per  sanare  inch  of  original  seotion do...  125,000 

Elongation  per  incn  after  rnptnre , incb . .       .  023 

Elongation  per  inch  ander  strain  at  elastlb  limit 00589 

Beduction  in  area  after  ruptare,  per  oentum  of  original  section 38.  l 

Position  of  rupture 3".l  inside  the  gauged  section 

Character  of  hroken  surface fine  silky 


SQUARE   AND   FLAT   STEEL  WIBE. 

No.  4090. 
Marks,  No.  365. 

Sectional  area,  '^0988x ''.0988=. 0098  square  inch. 
Gauged  length,  10^^ 
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AppUed  loads. 

Elonntlon 
porioch. 

Saecessire 
eloiiKatioii 
per  loch. 

Pemmnent 
tet. 

SaooeMiTe 

permanent 

4et. 

^Kemarks. 

TotaL 

Per  sqnare 
tnob. 

Pmmda. 

49 

196 

302 

588 

78& 

980 

1,176 

1.225 

1,274 

1,323 

1.372 

1,421 

1,470 

1,519 

1,568 

1,5»7 

Poundi. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125.000 
130,000 
135,000 
140,000 
145,000 
150,000 
155,000 
160.000 
162,960 

Inch, 

0. 

.00077 
.00155 
.00234 
.00321 
.00420 
.00544 
.00577 
.00613 
.00667 
.00727 
.00810 
.00932 
.01170 
.019 

Inch, 

0. 

.00077 
.00078 
.00079 
.00087 
.00099 
.00124 
.00033 
.00036 
.00054 
.00060 
.00083 
.00122 
.00238 
.00730 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

ElasUc  limit 
TenaOe  strength. 





General  mmmary. 

Tensile  strength  per  aqnare  inch  of  oriffinal  section pounds..  162,900 

Slastio  limit  per  sqaare  inch  of  originaTsection do...  180,000 

Blongatlon  per  inofi  after  rnptnre ineh..       .017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00618 

Kednction  in  area  after  rapture,  per  centum  of  origiDal  section 49. 0 

Position  of  rupture ".75  outside  the  gauged  section 

Character  of  oToken  surface fine  silky 
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SQUARE   AKD   FLAT   STEEL   WIRE. 
No.  4091. 


Marks,  fTo.  370. 

Sectional  area,  ''.0996x".0999=.010  square  inch. 

Ganged  length,  10'^ 


Applied  loads. 

Elongation 
per  inch. 

SncceMive 
elongation 
per  Inch. 

Permanent 

Succemlve 

permanent 

aet 

Kemarka. 

ToUl. 

Per  sqaare 
inc^. 

Poundi. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,260 

1,800 

1,350 

1,400 

1,450 

1,500 

1,550 

1.600 

1,660 

1,700 

1»760  . 

Pounds, 
5,000 
20,000 
40.U00 
60.000 
80,000 
100,000 
120,000 
125,000 
130,000 
135,000 
140.000 
143,000 
150,000 
165,000 
160,000 
16IS.000 
170,000 
175,000 

Inch, 

0. 

.00088 
.00178 
.00240 
.00338 
.00427 
.00520 
.00545 
.00672 
.00605 
.00635 
.00675 
.00728 
.00800 
.00*^05 
.01060 
.01435 
.029 

Inch. 

0. 
.00088 
.00090 
.00071 
.00098 
.00060 
.00093 
.00025 
.00027 
.00033 
.00030 
.00040 
.00053 
.00072 
.00095 
.00165 
.00375 
.01465 

iMh, 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tenaile  strength. 

General  summarif. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  17R.0O0 

Elastic  limit  per  sanare  inch  of  original  section do...  145.000 

Elongation  per  inch  after  rnpture inch..        .029 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00675 

R«Mluction  in  area  after  rapture,  per  centum  of  original  section 45.0 

PoHitlonof  rupture 4".7  inside  the  gauged  section 

Character  of  broken  MirllMM fiike,siU^y 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  4092. 
Marks,  No.  376. 

Sectioual  area,  '^0995x'^0996=.0099  square  inch. 
Gauged  length,  10''. 
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AppUfMllottdB. 

perTnoh. 

SaooesHlve 
elongation 
per  Inch. 

Permanent 
set 

SooGosaiTe 

permanent 

sot. 

Bomarka. 

Totri. 

Per  square 
incli. 

Poundt. 

702 
990 
1,188 
1,237 
1,287 
1,836 
1,386 
1,436 
1.486 
1,535 
1.584 
1,634 
1,683 
1,733 
1746 

rounds. 
&000 
20.000 
40,000 
60.000 
80,000 
100,000 
120.000 
125, 0Q» 
180, 000 
135.000 
140,000 
145,000 
150.000 
155.000 
160.000 
165.000 
170,000 
175.000 
176,860 

Inch, 

0. 

.00081 
.00161 
.00241 
.00328 
.00418 
.00521 
.00547 
.00570 
.00607 
.00050 
.00687 
.00737 
.00810 
.00900 
.01036 

Inch, 

0. 

.00081 
.00120 
.00080 
.00087 
.00090 
.00103 
.00026 
.00023 
.00037 
.00043 
.00037 
.00050 
.00073 
.00090 
.00135 
.00282 
.00973 

0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strengtb. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  17A.360 

Blaattc  limit  per  sanar«  inch  of  original  section do...  145.000 

Elongation  per  inch  after  rupture inch..       .017 

Slongation  perinch  under  strain  at  elaatio  limit do..:    .00687 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 46. 5 

Position  of  rupture ''.  25  outalde  the  gauged  section 

Chanetoir  of  broken  aoriSMe fine  silky 


636  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4093. 
Marks,  No.  380. 

Scctiooal  area,  ''.0992x.'^0980=.0097  square  inch. 
Gauged  leD^tb,  10^'. 


Applied  loads. 

Elnof^atlon 
per  inch. 

Snoceaairb 
eloujration 
per  inch. 

set. 

Soccef«»ire 

Bemarks. 

Total. 

Per  Moare 
incb. 

pormaut;ut 
set 

Poundt. 

48 

195 

38S 

582 

776 

970 

1.161 

1.212 

1.261 

1.309 

1,358 

1,406 

1,455 

1,603 

1,552 

1.696 

Pounds. 
5,000 
20.000 
40,000 
60.000 
80.000 
100,000 
120,000 
125.000 
130.000 
135,000 
140,000 
145,000 
150.000 
155.000 
160,000 
164.540 

Inch, 
0. 
.00073 
.00154 
.00229 
.00314 
.00404 
.006:4 
.00552 
.UO.'WT 
.00637 
.00687 
.06772 
.00920 
.01190 
.021 

IneK 
0. 

.00073 
.00081 
.00075 
.00085 
.00090 
.00120 
.00028 

.ooo;s5 

.00050 
.00050 
.00085 
.00148 
.00270 
.00910 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt 
Tensile  stranj^th. 

General  sumwary. 

Tensile  si rrngth  periqnare  inch  of  oriidnal  section poonds..  164,540 

Elastic  limit  per  sqnare  inch  of  orifi^nal  s^Jtlon do...  130,000 

Elongalion  perincn  afterruptnre inch..       .0:7 

Elon)!aiion  perinch  under  strain  at  elastic  limit do...    .0u587 

Kediiction  in  area  after  rapture,  per  oentnm  of  original  section 45. 4 

PoHition  of  mptnre 1''.8  Inside  the  gaa<?o<1  section 

Character  of  broken  surface fine  silky 


SQUARE  AND  FLAT  STEEL  WIBE. 

No.  4094. 
Marks,  No.  385. 

Sectional  area,  ".0985  x  ".0990  =  ,0098  square  inch. 
Ganged  length,  10". 
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Applied  l<wd8. 

Elongation 
per  Inch. 

SuoceiMiye 
elonnlion 
per  inch. 

Permanent 
set 

Snccestivo 

permaneot 

set. 

Bemarks. 

ToUl. 

PerBoaare 

Pounds. 

49 

196 

392 

688 

784 

980 

1,176 

1.225 

1,274 

1.823 

1.372 

1.421 

1.470 

1,519 

1.668 

1.617 

1,652 

Pounds. 
6,000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
I26, 000 
130.000 
135,000 
140,000 
145.000 
160.000 
155,000 
160,000 
165,000 
168,570 

Inch. 
0. 

.00071 
.00148 
.00228 
.00305 
00390 
.00494 
.00510 
.00540 
.00576 
.00607 
.00650 
.00710 
.00800 
.01012 
.021 

Inch. 
0. 

.00071 
.00077 
.00075 
.00082 
.00085 
.00104 
.00016 
.00030 
.00086 
.00031 
.00043 
.00060 
.00090 
.00212 
.01088 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

6enei*al  summary. 

Tensile  strenjrth  per  square  inch  of  orifEinal  section pounds..  108,570 

Elastic  limit  per  sqoare  inch  of  originu  section do...  140,000 

Elongation  per  inch  after  mptore inch..       .024 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .00607 

Beductlon  in  area  after  rapture,  per  centum  of  original  section 45. 0 

Position  of  rupture ''. 45  outside  the  gauged  section 

Charaoter  of  broken  aurfSMe fine  silky 


538  8QUAEE    AND   PLAT   STEEL   WIRE. 

No.  4095. 
Marks,  No.  390.    . 

Sectional  area,  ^^0993  x  ^^0994  =  .0099  sqaare  inch. 
Ganged  length,  10'^ 


Applied  loade. 

£IoD|^iioil 
per  inch. 

Saccessire 
eloDiration 
per  inch. 

Permanent 
■et. 

Snoceasiye 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnure 

iDCh. 

Pounds. 

49 

198 

896 

594 

792 

990 

1,188 

1,237 

i;287 

1,836 

1886 

1,436 

1,485 

1,635 

1.584 

1,634 

1,688 

1,783 

1,745 

Pounds. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
120.000 
125,000 
130,000 
135,000 
140. 000 
145,000 
150,000 
155,000 
160.000 
165.000 
170.000 
175.000 
176,260 

Inch. 
a 

.00070 
.00140 
.00217 
.00297 
.00377 
.00460 
.00479 
.00502 
00525 
.00550 
.00577 
.00617 
.00657 
.00722 
.00850 
.01300 
.026 

Inch. 
0. 

.00070 
.00070 
.00077 
.00080 
.00080 
.00063 
.00019 
.00023 
.00023 
.00025 
.00027 
.00040 
.00040 
.00065 
.00128 
.00450 
.013 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tenaile  strenffth. 

' 

General 

BUVMHHTy. 

TcnRlle  8tren0h  per  square  inch  of  original  section pounds..  176.260 

ElSHtio  limit  i>er  sqaare  inch  of  originaT section do...  145, iOO 

Elongation  perinoh  after  rupture inch..       .020 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00577 

Reduction  in  area  after  rupture,  percentnmof  origlna]  section 41.4 

Position  of  rupture 3".l  outside  the  ganged  aeotion 

Character  of  broken  siufiMM •• .^ fine  ailky 


SQUARE   AND   PLAT   STEEL    WIRE. 
No.  4096. 
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Marks,  395. 

Sectional  area,  ''.0995  x  ".0987 =.0098  square  inch. 

Ganged  length,  10''. 


'^es." 

SaoceasiTe 
elongation 
perlnoh. 

Pemanent 
sot. 

Sacoefwive 

permanent 

set. 

Remarks. 

Total. 

Perraiuoe 
Incn. 

Pound*. 

49 

196 

393 

588 

784 

980 

1.176 

1.225 

1.274 

1.323 

1,372 

1,421 

1.470 

1,519 

1.568 

1.617 

1,646 

Powidg, 
5,000 
20.000 
40,000 
60,000 
80.000 
100.000 
120,000 
125.000 
180.000 
135  000 
140,000 
145.000 
150,000 
165.000 
160,000 
165.000 
167,960 

Inch. 
0. 

.000070 
.000148 
.000281 
.000310 
.000.398 
.000498 
.000516 
.000558 
.000588 
.000617 
.000667 
.000725 
.000845 
.001137 
.024 

Jneh. 
0. 

.000070 
.000078 
.000083 
.000079 
.000088 
.000100 
.000017 
.000043 
.000030 
.000029 
.000050 
.000058 
.000120 
.000292 
.001263 

Jfidk. 
0^ 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stiongtb. 

General  eummary. 

Tenaile  strength  per  square  inch  of  original  section ponnds..  167.060 

Sla^«tio  limit  per  sqoare  inch  of  original  section do...  110, 1 00 

£ioagation per inon after  raptnre inch..       .0--'3 

]£tongation  per  inch  under  strain  at  elastic  limit do...    .00017 

Beduction  in  area  after  rapture,  per  centum  of  original  section 30.8 

Position  of  rupture ",70  outside  the  gauged  section 

Character  of  Broken  sufiM}* fine  silky 
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SQUARE  AND  FLAT  STEEL  WIBE. 


So.  4097, 
Marks,  No.  400. 

Sectioujil  area,  ''.0985  x ''.0988 =.0097  square  inch. 
Gauged  length,  lO'', 


Applied  loMli. 

Elonpitipii 
per  inch. 

SiicceiMive 
eloDKAtion 
per  inch. 

Permanent 
set. 

Saccesai^e 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

48 

194 

388 

682 

776 

970 

1,164 

1.212 

1,261 

1,309 

1,358 

1,406 

1,455 

1,603 

1,552 

1,600 

1,649 

1,679 

PoundM. 

5.000 

20.000 

40.000 

60,000 

80,000 

100, 000 

120,000 

125, 000 

130, 000 

135,000 

140,000 

145.000 

150,  OiK) 

155.000 

160,000 

165,000 

170,000 

173,090 

Inch. 
0. 

.00082 
.00160 
.00247 
.00330 
.00422 
.00625 
.00548 
.00583 
.00626 
.00655 
.00710 
.00758 
.00847 
.00051 
.01160 
.020 

Inch. 

0. 
.00082 
.00078 
.00087 
.00083 
.00002 
.00103 
.00028 
.00035 
.00042 
.00030 
.00055 
.00048 
.00089 
.00104 
.00209 
.0084 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  stren^h. 

Tensile  strength  per  square  inch  of  original  section I>onnds..  173,090 

Elastic  limit  per  sanat-e  Inch  of  original  section do...  140,000 

Elongation  per  inch  after  rapture tech..       .022 

Elongation  per  inch  uuder  strain  at  elastic  limit do...    .00655 

Kodaction  in  area  after  rupture,  per  centum  of  original  section i2.« 

Position  of  rupture I'M  inside  the  gauged  section 

Character  of  broken  anrfiioe line  ailkj 


SQUABE  AND  FLAT  STEEL  WIRE. 

No.  4098. 

Marks  405. 

SectioDa]  area,  ''.0994  x ''.0993 =.0099  sqaare  inch. 

Gauged  length,  10". 
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Applied  loads. 

ElODcation 
per  inch. 

Successive 
elODfration 
per  inch. 

Permanent 
set. 

SuceessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Fomtdg. 

40 

198 

806 

594 

702 

990 

1,188 

1,237 

1,287 

1,836 

1.886 

1,436 

1,485 

1,585 

1,584 

1,634 

1.683 

1,704 

Fmrndt. 

5,000 

JO.  000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130.000 

135.000 

140,000 

146.000 

150.000 

155.000 

160,000 

165,000 

170,000 

173,120 

Inch. 
0. 

.00071 
.00157 
.00240 
.00333 
.00433 
.00558 
•    .00587 
.00625 
.00672 
.00720 
.00782 
.00862 
.00967 
.01112 
.016 
.021 

Ineh, 
0. 

.00071 
.00086 
.00083 
.00093 
.00100 
.00125 
.00029 
.00038 
.00047 
.00048 
.00062 
,00080 
.00105 
.00145 
.00488 
.005 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElasUe  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  172.120 

Blastic limit  per  square  inch  of  origAai  section do...  130,000 

Elongation  per  inch  after  rupture inch..        .021 

Blongation  per  inch  under  strain  at  elastic  limit .' do...    .00625 

Beduction  in  area  after  rupture,  per  centum  of  original  section 40.4 

Positiwi  of  rapture 4".5  inside  the  ganged  section 

Character  of  broken  surliMse fine  silky 
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SQUARE   AND   FLAT    STEEL    WIRE, 
ISo.  4099. 


Marks,  'So.  410. 

Sectional  area,  '^0997x^^0997=. 0099  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
perlDCh. 

Saooesslre 
eloDffatiou 
perlnch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inoL 

Found*. 

49 

198 

396 

694 

792 

990 

1,188 

1.237 

1,287 

1,336 

1,386 

1.436 

1,4H5 

1,535 

1.584 

1,634 

1,688 

Poundt, 
6,000 
20,000 
40,000 
60,000 
80,000 
100.000 
120.000 
125,000 
130.  DOO 
135,000 
140. 000 
145.000 
150,000 
165,000 
160,000 
165,000 
170,000 

Ineh. 
0. 

.00076 
.00153 
.00232 
.00319 
.00410 
.00527 
.00552 
.00590 
.00630 
.00680 
.00741 
.00822 
.00942 
.01165 
.017 
.030 

Inch. 

0. 

.00076 
.00078 
.00079 
.00087 
.00091 
.00117 
.00025 
.00038 
.00040 
.00050 
.00061 
.00081 
.00120 
.00223 
.00535 
.013 

0. 

Inch, 
0. 

/ 

InUis.lload. 

Elastic  limit 
Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  170.  roo 

EIsHtc  limit  per  souare  inch  of  oriKinsI  section  do...  135,000 

ElouKatlon  per  inch  afler  rupture inch..        .024 

EiODfCAtioD  per  inch  under  strain  at  elastic  limit do...    .0u630 

Bttduction  in  area  after  rupture,  per  centum  of  original  section 41. 4 

Position  of  rupture 3".2  inside  the  gauged  section 

OhAraoterof  broken  surfiMe....... .fine  ailky 


SQUARE  AND  PLAT  STEEL  WIRE. 

No.  4100. 

Marks,  415. 

Sectional  area,  ".0986x".0985=:.0097  square  inch. 

Ganged  length,  10". 
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Applic 

d  loads. 

P6r  square 
inch. 

EloDf^ation 
per  inch. 

SncoessiTe 
elougation 
per  Inch. 

Permanent 
set. 

Successive 

perraanent 

set. 

Inch. 
0. 

Bemarks. 

Total. 

Poundi. 

48 

194 

388 

582 

776 

970 

1,164 

1, 212 

1,261 

1,309 

1,358 

1.4U6 

1,456 

1.503 

1,552 

],G00 

1.649 

LOW 

Povndt. 
5,0tK) 
20, 000 
40, 000 
60,000 
80.000 
100,  000 
120.000 
125,000 
13«,0QO 
1,16.000 
140.  €00 
145. 000 
150.000 
155, 000 
160.000 
1G5.000 
170, 000 
172, 890 

Tneh. 
0. 
.00077 
.00152 
. 00228 
. 00308 
. 00390 
.  00478 
.  00497 
.00527 
.00618 
.  00577 
.00608 
.00648 
.00708 
. 00825 
.01120 
.024 

Ineh. 

0. 

.00077 
.00075 
.00076 

.00082 
.00088 
.00019 
.00030 
.00021 
.00029 
.00031 
.00040 
.OOOtiO 
.00117 
.00295 
.01280 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

General  8umnia)\v. 

Tensile  stren^b  per  square  inch  of  original  section pounds..  172,890 

Elastic  Umit  per  square  inch  of  original  section do...  150,(00 

Elongation  per  inch  after  rupture inch..        .917 

Elongation  per  inch  under  strtiiu  at  elastic  Umit. do...    .00648 

Redaction  in  area  after  rupture,  per  centum  of  original  soctlon 39.2 

Position  of  ropture 6"  outside  the  gauged  section 

Chanicterof  broken  sarface fine  sUky 


644 


SQUARE   AND  FLAT   STEEL   WIBB. 
ITo.  4101. 


,  Marks,  No.  420. 

'  Sectional  area,  ".0996  x  ".0992 =.0009  square  inch. 
Gauged  leugth,  10".    * 


Applied  loadfu 

Elonention 
per  inoh. 

Saocesaive 
elongation 
perinch. 

Permanent 
set. 

Sacceaaive 

peimanent 

set. 

Remarks. 

T(»1a1. 

Per  sqnai-e 
inch. 

Poundt. 

49 

198 

896 

594 

792 

990 

1,188 

1,237 

1,287 

1,336 

1,386 

1,436 

1,485 

1,535 

1,584 

1,634 

1,671 

Poundt. 

5,000 

20,000 

40.000 

60,000 

80,000 

100,000 

120,000 

125.000 

130,000 

135, 000 

140, 000 

145, 000 

150.000 

155,000 

160,000 

165,000 

108)790 

Inch. 
0. 

.00078 
.00154 

. 00321 
.00418 
.00523 
.00547 
,00580 
.00612 
.00654 
.00712 
.00797 
.00017 
.01195 
.020 

Inch. 
0. 

.00078 
.00076 
.00075 
.00092 
.00097 
.  00105 
.00024 
.00033 
.00032 
.00042 
.00058 
.00085 
.00120 
.00278 
.00805 

Inch, 
0. 

Inch, 
0. 

Inlual  load. 

Elastic  limit 
TeoBlle  airengih. 



General  8ummarij. 

TenMIe  strength  per  square  inch  of  orie^nal  aection jMiinds..    168,790 

Klastio  limit  per  sanare  inoh  of  original  section .^ « do...    140,000 

El^gatiou  perincn  after  raptnro inch..         .028 

Eldltgation  per  inch  nnder  Mtratn  at  elastic  limit do...      .00654 

Bf^ductioniu  ar«:a  after  rupture,  per  centum  of  original  section 38.4 

Position  of  rupture 4."85  inside  the  gauged  section 

Character  of  broken  surface ...line  silky 


SQUAKK  AND  FLAT  STEEL  WIKE, 

No.  4102. 

Marks,  ifo.  425. 

Sectional  area,  ".0087x".0990=.0098  square  inch. 

Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  iuch. 

SuGcesaive 

Permaneut 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  Bqaare 
incb. 

txr 

Poundt, 

49 

196 

392 

588 

784 

980 

1,176 

1.2?5 

1,274 

1,828 

1.372 

1,421 

1.470 

1.519 

1,668 

1,617 

1.662 

Pounds. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,  000 
120.000 
125,000 
180.000 
136,000 
140,  OJO 
145,000 
150,000 
155,000 
160.000 
165,000 
160,590 

Inch. 
0. 
.00073 
.00150 
. 00230 
.01316 
.00420 
.00529- 
.00560 
.00602 
.OOCJJ 
.00700 
.00771 
.00860 
.01000 
.01215 
.017 

Inch. 

0. 

.00073 
.00077 
.00080 
.00086 
.00104 
.00109 
.00040 

.ooa«3 

.00050 
.00048 
.00U71 
.00080 
.OOUO 
.00215 
.004^5 

Inch. 
0. 

Itich.    ' 
0. 

IniUal  load. 

Elaatio  limit 

Tensile  slrength. 

General  eummartf. 

Tensile  strengtli  per  square  inch  of  original  strength pounds..  169,590 

Ifilaatic  limit  per  square  incliof  original  section do...  130,000 

SIoDiEai ion  per  inch  after  mptiire inch..       .027 

£lungatioD  perinoti  under  utmin  at  elastic  limlc do...    .00602 

Bednction  in  area  after  rupture,  pur  oentom  of  original  section •       37.8 

Position  of  rupture 3".4  iuside  the  gauged  seotitm 

ChacMterof  broken  surface •••••• «, flue  silky 

U.  Ex.  166 35 


546  SQUARE   AND   FLAT   STEEL   WIBE. 

No.  4103. 
Marks,  No.  430. 

Sectional  area,  ''.0990x''.0093=.0098  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Suooeafdve 

PcrmaneDt 
sot. 

Saccesftivo 

perm&Dent 

set. 

Inch. 
0. 

Remarks. 

ToUL 

Persaiuiro;   piTiuok. 
iuch.       i 

elonjEfttiou 
per  iiicb. 

Poundg. 

49 

196 

392 

588 

784 

980 

1.176 

1,225 

1,274 

1,323 

1,372 

1.421 

1,470 

1,519 

1,568 

1,617 

.    1.666 

1,703 

Pounds. 
5,000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
123,000 
130,000 
135,000 
140,000 
145.000 
160,000 
155,000 
160,000 
165.000 
170,000 
173,780 

Inch. 
0. 
.00075 
.00  J  62 
.002:<7 
.00327 
.00417 
.00528 
.00556 
.00586 
.00626 
.00667 
.00722 
.00790 
.00885 
.01000 
.01220 
.020 

Inch. 

0. 

.00075 
.00087 
.00075 
.00090 

.00111 
.00028 
.00030 
.00039 
.00042 
.00055 
.00068 
.00095 
.00115 

.00780 

Inch. 
0. 

iDitUl  load. 
Slastio  limit 

'.'.V.'V.'."."  -/.::::" 

General  summary. 

TeDsile  strength  per  square  Inch  of  oHsiDal  soction poands..  178, 780 

Elasticlimit  per  amiare  iDoh  of  origluarsectioQ d«...  135,000 

Elongation  per  incn  atter  mpturo ineh..        .012 

Elongation  perinch  under  strain  at  elANiicIiniit do...     .00624 

Kedtiction  In  area  after  rupture,  per  centum  of  original  section 37.  R 

Position  of  rnptnre 2". 80  onl«lde  the  gauged  section 

Character  of  broken  sorfisce fl&«  silky 


8QUABE   AND   FLAT   STEEL   WIBE. 

No.  4104. 
Marks,  No.  435. 

Sectional  area,  ".0995  x ''.0994 =.0099  square  inch. 
Gauged  length,  10^'. 


547 


Applied  loada. 

EIoDfEation 
per  inoh. 

SneoeMive 
elonfration 
per  inch. 

Permanent 
set. 

SnooessiTe 

■et 

Kemarks. 

ToUl. 

Per  equare 
inch. 

Found». 
4» 

198 

896 

594 

792 

9U0 

1,188 

1.237 

1,287 

1,336 

l.afiO 

1,4'J6 

1,485 

1,535 

1.584 

1,631 

1,683 

1.733 

1,782 

1.812 

Pounds. 
5.000 
20,000 
4tt,000 
60,U00 
80.0UO 
lOU,  000 
120,000 
I2.>,000 
130,000 
135,000 
140.000 
145, 000 
150,000 
155, 000 
160,000 
165.000 
170, 000 
175,000 
180.000 
183.030 

Inch. 

0. 

.00076 
.00155 
.00236 
.00318 
.00408 
.00511 
.00533 
.00560 
.00592 
.00628 
.00665 
.00706 
.00765 
.00820 
.00901 
.01050 
.015 
.022 

Inch. 
0. 

.00076 
.00079 
.00081 
.00082 
.00090 
,00103 
.00022 
.00027 
.00032 
.00036 
.0OU37 
.00041 
.00059 
.00065 
.00081 
.00149 
.00450 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

General  summary. 

Tensile  stren^h  per  square  ineh  of  oriffinal  seotion '. pounds..  183,030 

SlaMtio  limit  per  sqoare  inch  of  original  section do...  145,000 

£lou;:ation  per  Inoli  after  rupture inch..       .014 

EloDcalion  per  inoh  undei  strain  at  elastic  limit do...    .00665 

Kedactloninareaafterruptare,  per  centum  of  original  seotion ^. 32.3 

Position  of  rupture 2".55  outsider  the  gaogod  section 

Character  of  broken  sorfsoe- fine  silky 
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8QUABE   AND   FLAT   STEEL   WIRE. 
No.  4105. 


Harks,  No.  440. 

Sectional  area,  'M001x''.0998=.010  square  inch. 

Ganged  length,  10^^ 


1 

i 

t^^ 

^i^T" 

«l,«^mtLoii   '^'^™^™\  p*?«njii*:iii                He(it*Tlt», 
1                      1 

Pounds. 

50 

200 

400 

000 

800 

1.000 

1.200 

1,250 

l.:ioo 

1,350 
1.400 
1,450 
1.500 
1,550 
1.600 
1,650 
1,700 
1.748 

F^ndM. 
5,000 
20,000 
40.000 
60,000 
80.000 
100.000 
120.000 
125.000 
130. 000 
135.000 
140.000 
145,000 
150,000 
155.000 
160.000 
165,000 
170,000 
174,800 

Inch, 

0. 

.00078 
.00161 
.002oO 
.0032-> 
.00400 
.00191 
.00510 
.00537 
.00571 
.00605 
.00642 
.00685 
.00735 
.00820 
.00941 
.01325 

Inch. 
0. 

.06078 
.00083 
.CO  89 
.00.)75 
.00075 
.0vK)9l 
.00.>19 
.00027 

IncA.             Inch, 
0.                     0. 
1  

Initial  load. 

i 

1 

EImUo  limit 
Tensile  atrcnstb. 

.00034 
.  00034 
.00*37 
.00<43 
.00050 
.00085 
.00121 
.00384 

1 

, 

1 

( 

1 

1 

General  iummary. 

Tensile  strength  p«r  •qoare  incli  of  original  section poands..  174.800 

Elastic  Hdi  it  per  sqoare  inch  of  original  section do...  145.000 

Kluugalion  per  incn  alter  rupture .ioch..        .021 

Eloiigution  per  inch  under  strain  at  elastic  limit do.. .     .00642 

Revluctiouiu  area  after  mpture,  per  ceutum  of  uri;;iiial  80-'t4on 4i.  0 

Position  of  rupture 3".l  iusido  the  gauged  s^'ci  iou 

Character  of  broken  sorface fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

Ke.  4106. 
Marks,  No.  445. 

Sect-onal  area,  ".0936  x  ".0983  =  .0097  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

SnccemiTO 
elbncration 
per  inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  aqnare 
inoli. 

por  inch. 

rounds. 

48 

194 

888 

582 

776 

970 

1.104 

1. 212 

1,261 

1,309 

1,3.58 

1,406 

i,4:.5 

1,  r.03 
1,552 
1,600 
1.649 

Pound*. 

5.000 
20.000 
40,000 
60.000 
80.000 
100,000 
120,000 
126,000 
130, 000 
135.000 
140,000 
145.000 
150.000 
156,000 
160,000 
165,000 
170.000 

Inch. 
0. 

.00078 
.00158 
.00265 
.00325 
.00425 
.00508 
.00630 
.00552 
.00392 
.00630 
.0066S 
.00735 
.00807 
.01050 
. 01395 
.023 

Inch. 
0. 

.00078 
.00080 
.00107 
.00060 
.00100 
.00083 
.00022 
.  1)0022 
.00010 
,00038 
.00038 
•    .00067 
.00072 
.00243 
.00:J45 
.00905 

Inch, 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  streni^h  per  square  inch  of  orifrinal  section pounris..  170.000 

KhiAtic  limit  ver  sonsre  inoli  of  or iglnsl  section do  ..  14.%000 

Klnnf;ation  per  incn  Mfter  rupture inch..        .023 

Khmsation  per  inch  under  strain  at  elastic  limit do. . .    .  00668 

Kediiction  in  area  after  rupture,  per  centum  of  or  Iginal  section  39. 2 

Position  of  rupture 3".9inside  the  gauged  section 

Charaotw  of  broken  sorfice fine  silky 


550  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4107. 
Marks,  No.  450. 

Sectional  area,  ^0984x ''.0986^.0097  square  inch. 
Gauged  lengthy  10''. 


AppUed  IfMda. 

Eloogation 
per  Inch. 

Saooessive 
elODgatlon 
per  inch. 

Pennftiieiit 
set 

SaooessiTe 
aet 

SemATke. 

TotaL 

PeTMOAn 
inob. 

Pofunda. 

48 

104 

388 

582 

776 

970 

1,164 

1,212 

1.261 

1.809 

1,858- 

1,406 

1,455 

1,563 

1,552 

1,596 

Pwmda. 
5,000 
20,000 
40,000 
60.000 
80,000 
100,000 
120.000 
125.000 
180.000 
135.000 
140,000 
145,000 
150.000 
156.000 
160.000 
104,540 

Inch. 
0. 

.00077 
.00150 
.00227 
.00322 
.00410 
.00530 
.00557 
.00587 
.006^2 
.00672 
.00740 
.00880 
.01040 
.015 

Inch, 

0. 

.00077 
.00073 
.00077 
.00095 
.00088 
.00120 
.00027 
.00030 
•     .00046 
.00040 
.00068 
.00140 
.00100 
.00460 

IncK 
0. 

Inch, 
0. 

Initlalloftd. 

EImUo  limit. 
ToDsile  strength. 

General  iummary. 

TentUe  strength  per  squAre  inob  of  orlitlnal  seotion pounds..  164,640 

Blastio  limit  per  sqasre  inob  of  origiuRi  section do...  180.000 

Elongation  per  inch  after  rupture inob..      O.OlO 

Elongation  per  inob  under  strain  at  elastic  limit do...    .00687 

Reduotion  in  area  after  rapture,  per  oentom  of  original  seotion 38.2 

Position  of  rupture l".8outBide  the  gauged  seotion 

Gharaoter  of  broken  surface fine  ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4108. 
Marks,  No.  455. 

Sectional  area,  'M0()2x'M000=.010  square  inch. 
Gauged  length,  10''. 
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Applied  loads. 

BlonntloD 
perinoH. 

SaccoMire 
eloDSAllon 

SuccPMive 

Remarks. 

TotoL 

Peraqoiire 
locii. 

^*"^^"*  permanent 

Pound*. 

50 

200 

400 

600 

800 

1,000 

1  200 

1,260 

1,300 

1,360 

1,400 

1,460 

1,600 

1,550 

1,600 

1,650 

1,700 

1.750 

1,800 

1,883 

Pounds. 
6.000 
20,000 
40.000 
60,000 
80,000 
100,000 
120, 000 
125,000 
130,000 
135,000 
140,000 
145.000 
15U.000 
155.000 
160,000 
165.000 
170.000 
175,000 
180,000 
183,300 

Ineh, 

0. 

.00080 
.00160 
.00242 
.003L8 
.00403 
.00492 
.00508 
.00537 
.00562 
.00692 
.00622 
.00660 
.00700 
.00750 
.00817 
.00920 
.01168 
.020 

Inch. 
0. 

.00080 
.00080 
.00OK2 
.00070 
.00085 
.00080 
.00016 
.  000 JD 
.00025 
.00030 
.00030 
.00038 
.00040 
.00050 
.00067 
.00108 
.00248 
.00832 

Inch. 

ItiCh, 

Initial  load. 

• 
Elastic  limit. 

Tensile  strength. 

1 

General  summary. 

Tensile strenjrth  per  square  inch  of  orliplnalseotion pounds..  183.300 

Klasticlimlt  per  square  inch  of  original  section do...  155,000 

Slongationperincnafterruptare inch..       .021 

Elongation  p<;r  inch  under  strain  at  elastic  limit do...    .00700 

l>'elnotion  in  area  after  ruptnre,  per  centum  of  original  section 28.0 

Position  of  rapture i''.  9  inside  the  gauged  section 

Character  of  Broken  am  Cmm. fine  silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 
So.  4109. 


Marks  No.  460, 

Sectional  area,  'M002x  ".0998=. 010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

EloniTRtion 
per  iucla. 

SnccesniTe 

PermaDent 
aeL 

Sncoemive 
aet. 

Remarks. 

Total. 

Persqiiai-o 
inoli. 

elunjcation 
per  inch. 

Poundt. 

50 

200 

400 

COO 

800 

1,000 

1.200 

1,250 

1,300 

1,350 

1.400 

1  450 

1,500 

1,550 

1.600 

1.650 

1,700 

1,750 

1.788 

Pound t 
5,000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
125,000 
130.  OUO 
135,  Oi'O 
14<l,  000 
115,000 
150,000 
155,  OUO 
160.000 
165, 000 
170.000 
175,000 
178,800 

Inch. 
0. 

.00080 
.00142 
. 00230 
.  00  ioa 

.00388 
.  (K)467 
.0)485 
.00517 
.  00538 
.00567 
.00600 
.00&15 
,00680 
.00740 
.00840 
.  OIO70 
.022 

Inch. 
0. 

.00080 
.00082 
.000H8 
.00073 
.00085 
.00071* 
.00018 
.Ooo:ti 
.00021 
.00;  (29 
.000(3 
.00035 
. 00045 
,00060 
.Ofll.K) 
.00230 
.01130 

l7ieh. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit 
Tensile  strength. 

1 

1 

1 

> 

' 

, 

1 

1        _ 

Gemral  summary, 

Tonsile  strpnjrtb  per  square  inch  of  original  section pounds..  17^.800 

Blastic  limit  per  son  Rr«  Inch  of  original  section do...  IM}.  QOO 

Elougation  per  inch  nfrer  ruptnre    inch..        .tfJ8 

Elongation  perinch  under  strain  at  elastic  limit do...    ^QtH^iS 

Redaction  in  area  after  rupture,  per  centara  of  original  section 39. 0 

Position  of  rnpta I  e 3".  75  inside  tho  gangetl  Mcti  a 

Charaoterof  Dfolcen  sm-faoe ^iMsiiLy 


RQUARE  AND  FLAT  SIEEL  WIRE. 

Ko.  4110. 
Marks,  TSo.  465. 

Sectional  area,  'M003  x  'M005  =  .0101  square  inch. 
Gauged  length,  lO''. 
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Applied  loads. 

EIODi^tion 
per  inch. 

SnccoBflive 

Permanent 
•et. 

Snccesalve 

permanent 

set. 

Remarks.              < 

Total. 

Per  nquare 
inch. 

eloDijration 
per  inch. 

Pounds. 

50 

202 

404 

Ct)6 

808 

1.010 

1.212 

1,262 

1,313 

1,363 

1,414 

1.464 

1,515 

1,5«5 

1,616 

1.  fi56 

1.710 

Pounds. 
5,000 
20,000 
40,000 
60,  OliO 
80,000 
100.000 
120,  l>00 
125,  OtM) 
130.000 
13.5. 000 
140.  (N)0 
145,000 
150,000 
155,000 
160,000 
lti5.000 
100, 310 

Inch, 
0. 

.00087 
.00158 
.00228 
.00314 
.00410 
.00518 
.005:J7 
.00560 
.00603 
.00652 
.00602 
.  00T43 
.00822 
.00960 
.01275 

0. 

.00087 
.00071 
.00070 
.00086 
.00096 
.00108 
.00019 
.00023 
.00043 
.00049 
.00040 
.00051 
.00079 
.00138 
.00315 

0.^  ' 

Inch. 
0. 

Initial  load. 
Elastic  llDtjt 
Toniillc  strength. 

Geiieral  sitrnmary. 

Tensile  fltrentrth  per  sqnaro  inch  of  original  section poinds..  169,310 

Elastic  limit  per  Kriitam  inch  of  original  section do  ..  130,000 

EIoniEution  per  inch  after  rapture inch..        .011 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00560 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 39.6 

Position  of  rapture 4".  15  outside  the  gauge<1  section 

Charaoter  of  broken  surface fine  silky 
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SQUARE   AND   FLAT    STEEL    WIRE. 
No.  4111. 


Marks,  No.  470. 

Sectional  area,  ".1003  x'MOOl =.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SncceMiv© 
elongation 
per  inch. 

PermMieDt 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  sqaare 
Inoli. 

Pounds. 

50 

200 

400 

000 

800 

1,000 

1,200 

1,250 

1.300 

1.350 

1,400 

1,450 

1.500 

1.550 

1,000 

1,650 

Pounds. 
5,000 
20,000 
40,000 
00.000 
80,000 
100,000 
120, 000 
TAOOO 
130, 000 
135,  000 
140,000 
145,000 
150,000 
155,000 
100.000 
105,000 

Inch, 
0. 
.00072 
.00152 
.00228 
.00318 
.00412 
.00500 
.00520 
.00548 
.00590 
.00032 
.OOCfO 
.00758 
.00881 
.01360 
.024 

Inch. 
0. 
.00072 
.00080 
.0u076 
.00090 
.00004 
.00088 
.00020 
.00028 
.(•0042 
.00012 
.00048 
.00078 
.00125 
.00407 
.01050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tenstte  stiDngth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  185,000 

Elastio  limit  per  sqasre  inch  of  original  section do...  130,000 

Elongation  per  inch  after  rnptore. inch..        .016 

Elongation  per  inch  ander  strain  at  elastic  limit do...    .00548 

Redaction  in  area  after  rapture,  per  centum  of  original  soolton 80. 0 

Position  of  rupture 2'M  outside  the  ganged  section 

CharaotcT  of  broken  surface fine  silky 


SQUAKE   AND   FLAT  STEEL  AVIRE. 

Ko-  4112. 
Marks,  Ko.  475. 

Sectional  area,  MOOlx  ".0999 =.010  square  inch. 
Ganged  length,  10"'. 
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Applied  loads. 

ElongatioD 
pertocb. 

Saccessive 
elonfj^atfon 
per  mcb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Povndt. 

50 

200 

400 

600 

800 

1,000 

1,200 

1.260 

1,300 

1.380 

1,400 

1.450 

1,600 

1.560 

1.600 

1,650 

1,6^9 

Pounds. 
6.000 
20,000 
40.000 
60.000 
80,000 
100,000 
120.000 
125.000 
180,000 
185,000 
140,000 
145.000 
150,000 
156.000 
IGO.OOO 
165,000 
168.900 

Inch, 
0. 

.00070 
.00152 
.00282 
.00320 
.00409 
.00520 
-    .00640 
.00570 
.00608 
.00647 
.00603 
.00755 
.00813 
.01010 
.01485 

Indi. 

0. 

.00070 
.00082 
.00060 
.00088 
.00083 
.00117 
.00020 
.00030 
.00038 
.00039 
.00046 
.00062 
.0U088 
.00167 
.00476 

Ineh, 
.0 

Inch. 
0. 

InitUlload. 

Elastic  limit 
Tensile  strength. 

General  Bummary, 

TtDSile  strength  per  sqaare  inch  of  original  section pounds..  168,900 

Blastio  Umit  per  sonare  inch  of  original  section do...  140,000 

Elongation  per Incn  after  mpture inch..        .021 

Elongation  per  inch  onderstrnin  at  elastic  limit do...    .00647 

Bednction  in  area  after  mpture,  per  centum  of  original  section 81.0 

Position  of  rupture 4"  inside  the  gauged  section 

Gharaoter  of  brok^  sorfiMe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4113. 
Marks,  No.  480. 

Sectional  area,  ''.0999  x ''.0996 =.010  square  inch. 
Gauged  length,  10". 


Applied  load*. 

Eloniration 
per  inch. 

Saocensive 
elongation 
per  inch. 

Permanent 

Mt. 

Successire 

permaneot 

set 

Rcmarka. 

Total. 

Per  ^QTiftre 
inch. 

Poundt. 

50 

200 

400 

600 

800 

1,000 

1.200 

1,260 

1.3(K) 

1,350 

1,400 

1,450 

1.600 

1,550 

1,600 

1,650 

1,700 

1,742 

Pound$, 
6.000 
20,000 
40,000 
60.000 
80,000 
100.000 
120,000 
125. 000 
180.000 
135,  000 
140,000 
145,000 
150,000 
155,000 
160,000 
1 05. 000 
170.000 
174.200 

IncK 
0. 

.00078 
.00163 
.00233 
.00318 
.00398 
.00498 
. 00527 
.00650 
.00587 
.00613 
.00655 
.00695 
.00788 
.00810 
.00050 
.01360 

Inch, 

0. 

.00078 
.00075 
.00080 
.00085 
.00080 
.00100 
.00029 
.00023 
.00037 
.00026 
.00042 
.00040 

.oooi:t 

.  0'M»72 
.00140 
.00400 

Inch. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit 
Tensile  slrcni^th. 



General  8vmmary, 

Tensile  strength  per  square  inch  of  original  siection pounds..  174,200 

Elastic  limit  per  square  inch  of  originalsection do. . .  140,  OOO 

Elongation  per  inch  aflemipture  inch..       0.2L 

Elongation  per  inch  under  si  rain  at  elantfc  limit do. . .    .  00613 

Reduction  in  area  after  rupture,  per  centum  of  original  sect  ion 34. 0 

Position  of  rupture 3".6  iosld^he  gauged  section 

Cbaraoter  of  broken  surfisoe fine  silky 


SQUAEE  AND  FLAT  STEEL  WIRE. 

No.  4114. 
Marks  No.  485. 

Sectional  area,  ".0P94  x  ''.0989  =  .0098  square  inch. 
Gauged  leugtb,  lO''. 
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Applied  loads. 

iriAwKriifiAn 

Sacceaaive 
eloDgation 
per  inch. 

Permanent 
set. 

SucceasiTO 

permanent 

Bet. 

llemarka. 

Total. 

Per  square 
inch. 

per  inch. 

Poundi. 

49 

106 

392 

588 

784 

980 

1.176 

l,2i5 

1.274 

1,323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1.702 

Pounds. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,  OUO 
126,000 
130,000 
135,000 
140,  OOO 
145.000 
150,000 
155.  OUO 
160.  UOO 
165,tf00 
170,000 
173, 670 

In<A. 

.0 

.00072 

.00148 

.00227 

.00302 

.00382 

.00482 

.00505 

.00528 

.00568 

.00600 

.00635 

.00683 

.00768 

.00895 

.01293 

.023 

Inch. 
.0 

.00072 
.00076 
.00079 
.00075 
.00080 
.00100 
.00023 
. 00U23 
.0iK)40 
. 00032 
.00035 
.00048 
.00085 
.00127 
.00398 
.01007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUc  Umit 

» 
Tensile  strength. 

'.v.y.'.'.'.'.v . 





General  summary, 

Tenaile  strength  per  square  inoh  of  original  section ponnds..  173.670 

£lai»tio  limit  per  sqaare  inch  of  original  section do. . .  145, 000 

Sloogatton  per  inch  after  rupture inch..        .021 

Elontiation  per  inch  under  strain  at  elastic  limit do. . .    .  00635 

Keduotlon  in  area  after  rupture,  per  centum  of  original  section 39.8 

Position  of  rupture 8".7  outside  the  ganged  section 

Character  of  broken  lorfiioe flue  silky 
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SQUABB  AND   VLA.T  STEEL   WISE. 
No.  4116. 


Mftrks  No.  490# 

Sectioual  area,  ''.0993x.0997=.oe9!^  sqnaie  inch. 

Oauge<l  leDgthy  10'^ 


Applied  loads. 

ElonmtioD 
perliich. 

Sacoesaire 
elonjration 
per  inob. 

Permanent 
aet. 

Sacoesaive 

perniane&t 

aet. 

Komarka. 

Total. 

Per  square 
inoh. 

Pound*. 

40 

198 

396 

594 

792 

1.168 

1,237 

1,287 

1,336 

1,386 

1,436 

1, 485 

1,535 

1.584 

1,634 

1,683 

i,rjo 

Pounds. 
5,000 
20.000 
40,000 
60,000 
80.000 
120.  OUO 
125,000 
130, 000 
135,000 
140.000 
145,  UOO 
150,000 
15.*),  UOO 
160,000 
.165.000 
170,000 
174,750 

huh, 
0. 
.00077 
.00162 
.00247 
.00332 
.00530 
00550 
.00578 
.00618 
.00660 
.00717 
.00767 
.00825 
.00937 
.01130 
.i)1426 

Tneh. 
0. 

.00077 
.00085 
.00085 
.00085 
.00098 
,00020 
.00028 
.00040 
.00042 
.00057 
.00050 
.00058 
.00112 
.00193 
.00295 

Inch. 
0. 

Iwh. 
0. 

IniUal  load. 
Elastic  limit. 
Tensile  strength. 

General  eummary. 

Tenaileatrengthpersqnareinohof  oriffiDalsectim pounds..  174,750 

Klastic  limit  per  square  inch  of  original  section do  ..  135,  UM> 

Elongation  per  inch  after  rupture inch..       .U20 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00618 

Kmliirtion  in  area  after  rupture^ per  centum  of  original  section 40.4 

Position  of  rupture 8".55  inside  the  gauged  section 

Character  of  hroken  surface fine  silky 


8QUARE  AND   FLAT   BT££L   WIRE. 

No.  4116. 
Marks,  No.  495. 

Sectional  area,  'M000x^M000=:.010  square  inch. 
Oaaged  length,  10"'.     . 
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AppUed  loads. 

EloDntlon 
peruicb. 

Saeceaaive 
aloneation 
perinoh. 

Fermanent 

Mt. 

Succeasive 

pennaneDt 

set. 

Bemarks. 

Total. 

FeraoiiATe 
inch. 

Poundi. 

00 

200 

400 

600 

800 

1,000 

1,200 

1,260 

1.800 

1,350 

1.400 

1.450 

1.600 

1,66C 

1.600 

1,641 

Pownd$. 
5^000 
20,000 
40;000 
60,000 
80,000 
100,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145.000 
150,000 
155.000 
160.000 
164,100 

Ineh. 
0. 

.00076 
.00155 
.00248 
.00328 
.00460 
.00567 
.00585 
.00620 
.00662 
.00715 
.00785 
.00800 
.01075 
.01507 

Inch. 

.0 

.00076 
.00079 
.00093 
.00080 
.00122 
.00117 
.00018 
.00035 
.00042 
.00053 
.00070 
.00105 
.00185 
.00432 

Ineh. 
0. 

InOi. 
0. 

Initialload. 

Blastio  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oricinal  section ponnds..  164,100 

Blastio  limit  per  sqoare  inch  of  original  section do....  185,000 

Bl(mg<tion  per  inch  after  rupture inch..        .014 

XlongattOn  per  inch  under  strain  at  eiastio  limit do OOOO*} 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.0 

Position  of  rupture r'.2  outside  the  gauged  section 

Character  of  nroken  BurfMO fine  silky 


560  SQUARE  AND  FLAT  STEEL  WIEB. 

No.  4117. 
Marks,  No.  500. 

Sectional  area,  ".0997  x  ".0997 =.0099  square  inch. 
Gauged  length,  10". 


Applied  loud*. 

EIoDjsation 
per  iuch- 

SiicceMive 
elou^Htion 
per  inch. 

Permanent 
aet. 

SiircefMive 

perniauent 

aet. 

Remarks. 

ToUL 

Per  square 
inch. 

Pound*. 

49 

108 

996 

504 

792 

000 

1,188 

1,237 

1.287 

1,336 

1,386 

1,436 

1,485 

1.635 

1.584 

1,634 

1,683 

1,733 

1,763 

Poundi. 
6,000 
20. 000 
40.000 
641.  OUO 
HO,iH)0 
100.000 
120,000 
125. 000 
130. 000 
135.000 
140.000 
145.0(kO 
].')0.000 
1£,5. 0<  0 
IGO.OOO 
165,000 
170.000 
175.  OCO 
178,080 

Ineh, 
0. 
.00073 
.00159 
.00234 
.00322 
. 00408 
.00502 
.00527 
.005.50 
.00578 
.0U6II8 
.00642 
.  00682 
.00738 
.  (NI808 
.00910 
.01110 
.018 

Inch, 
0. 

,00073 
.00086 
.00075 
.00088 
.00086 
.00004 
.00025 
.00023 
.  00028 
.00030 
.00034 
.00040 
.  000:16 
.00070 
,00102 
.00200 
.0069 

Inch. 

0. 

4 

Inch, 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

, 

General  summary. 

Tensile  strenfcth  per  square  1;^h  of  origioal  section pounds..  178,0ao 

Elastic  limit  per  square  inch  of  original  section  do...  145, Ouo 

£1oD|sation  per  ini*li  after  rupture inch..        .023 

RlongHtioD  per  inch  under  str^iin  at  elastic  limit do...    .0064!i 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41  4 

Poeilion  of  rupture 4'M  inaide  the  gauged  sectiou 

Characierof  broken  eai£ioe • flue  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  4118. 
Marks,  No.  505 

Sectioual  area,  ''.0996 x'MOOO=. 010  square  inch. 
Ganged  length,  10". 


Applied  loads, 

Tot-.  "'taT 


Per  square 
ind 


Elonntion 
perlnoh. 


Sacoeseive 
elongation 
perlnoh. 


permanent 
set. 


SaccetsiTe 
permanent 


Remarks. 


Pound*. 

50 

200 

400 

600 

800 

1»0U0 

1,200 

1,290 

1,300 

1,860 

1,400 

1,460» 

1,600 

1,630 

1,000 

1,050 

1,700 

1.760 

1,800 


Foundt. 
6,000 
20.000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
130,000 
136,000 
140,000 
146,000 
160,000 
166,000 
100,000 
165,000 
170,000 
175,000 
180,000 


JfidL 
0. 

.00070 
.00162 


.00315 

.00415 

.00502 

.00627 

.00650 

.00677 

.00609 

.00642 

.00683 

.00727 

.00787 

.00866 

.  01017 

.014 

.020 


Inch, 
0. 


.00088 

.00077 

.00076 

.00100 

.00087 

.00026 

.00023 

.00027 

.00032 

.00033 

.00041. 

.00044 

.00060 

.00170 

.00161 

.00883 

.006 


Inch, 
0. 


Inch. 
0. 


InitUiload. 


ElasUc  limit. 


Tenaile  strength. 


Oenerdl  8wmmary, 

TOisile  strength  per  square  inch  of  original  section poundo..  180,000 

Blasticllmit  per  square  Inch  of  original  section ^ do...  145^000 

EloDgatioD  per  iDcn  aftermptnre Inch..       .011 

Stongation  per  Itioh  nnder  strain  at  eUstic  limit do...    .00642 

Bednction  in  area  after  mptare,  per  centum  of  original  section 41.0 

Poeition  of  rupture 8''.  4  outside  the  ganged  section 

Character  of  broken  surface fine  silky 

H.  Ex.  166 36 


562  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4119. 

Marks,  No.  510. 

Sectional  area,  'MOOO  x  'MOOO  ar  .010  square  inch. 

Ganged  length,  10''. 


Elongation 
p«r  inch. 

Sncoewive 
elongation 
per  inch. 

Pearmanent 
•et 

SnooeMive 
set. 

Bemarke. 

Total. 

PersqoflTe 
indi. 

Pounds, 

50 

200 

400 

600 

800 

1,000 

1.200 

1.2S0 

1,300 

1,360 

1,400 

1,450 

1.S00 

1,560 

1,600 

1.650 

1,700 

1.760 

1,784 

Pounds, 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
180,000 
185,000 
140,000 
145,000 
160,000 
165.000 
160,000 
166.000 
170.000 
175,000 
178^400 

JncA. 

a 

.00076 

.00160 

.00224 

.00322 

.00307 

.00486 

.00525 

.00646 

.00564 

.00500 

.00622 

.00665 

.00720 

.00701 

.00950 

.016 

.024 

Inch, 
0. 

.00076 
.00075 
.00074 
.00008 
.00075 
.00008 
.00030 
.00020 
.00010 
.00026 
.00032 
.00043 
.00055 
.00071 
.00150 
.00650 
.000 

Ineh, 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit.* 
TenaUe  strength. 

•    

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  178,400 

Elastio  limit  per  square  inch  of  original  section do...  145,000 

Elongation  per  inch  after  mptare ^ inch..       .081 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00622 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43.0 

Position  of  rupture 2'Mnaide  the  ganged  section 

Character  of  broken  surfithce ...line  aUky 


SQUARE  AND  FLAT  STEEL  WIBE. 

No.  4120. 
Marks,  No.  515. 

SectioDal  area,  '^0982x ''.0986 =.0097  square  inch. 
Gaaged  length,  10''. 
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Applied  loads. 

per  inch. 

SacoesBive 
elooffAtion 
por  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Hemarks. 

ToUl. 

Per  Bnuare 
inch. 

Poundt. 
48 
194 
388 
582 
776 
970 
1,164 

1,303 
1.552 
1,600 
1,649 
1,697 
1,746 

Pounds. 
6.000 
20,000 
40,000 
60,000 
80,000 
100,000 
120.000 
125.000 
130,000 
136.000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175.000 
180,000 

IfUh. 

0. 

.000T7 
.00152 
.00287 
.00322 
.00412 
.00515 
.00535 
.00564 
.00608 
.00630 
.00677 
.00719 
.00787 
.00853 
.00986 
.01190 
.018 
.028 

Inch, 

0. 

.00077 
,00076 
.0U085 
.00085 
.00090 
.00103 
.00020 
.00029 
.00044 
.00022 
.00047 
.00042 
.00068 
.00066 
.00133 
.00204 
.0061 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tenaile  strennth. 



General  summary. 

Tensile  strength  per  square  inch  of  origlDSl  section pounds..  180,000 

Elastic  limit p«r  Miiare  inch  of  original  section do...  150,000 

Elongation  per  Jnob  after  rupture inch..       .020 

ElougMtion  per  inch  under  mrain  at  elastic  limit do...    .00719 

Keiluctiou  in  area  after  rupture,  per  centum  of  original  section 37.1 

PoHition  of  rupture , 2".3  outside  the  gauged  section 

Cliaracter  of  broken  surfittoe line  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4121. 

Marks,  No.  520. 

SectioDal  area,  ^'.0996x'M000=.010  square  inch. 

Gauged  length,  10". 


Applied  loada. 

Total.      P«^  square 
•^"'***  inch. 


Pounds. 

BO 

200 

400 

600 

800 

1,000 

1,200 

1.250 

1,800 

1,350 

1,400 

1,450 

1,500 

1,550 

1,800 

1,850 

1,700 

1.750 


PoundB. 
5^000 
20,000 
40,000 
60,000 
80,000. 
100,000 
120,000 
125.000 
180,000 
135, 000 
140.000 
145,000 
150,000 
155,  000 
160,000 
105,000 
170,000 
175,000 


SloD^atioD 
per  inch. 


Inch. 
0. 

.00075 
.00158 


.00322 
.00392 
.00481 
.COjOI 
.00.531 
.00557 
.00592 
.00627 
.00086 
.00705 
.00778 
.00878 
.01170 
.022 


per  inch, 


Inch. 
0. 

.  0007ri 
.00083 
.00080 
. 00084 
. 00070 
.00089 
.  00020 
.00030 
. 00026 
,00035 
.  0()0;}5 
.00033 
.00045 
.  0W73 
.00100 
.00292 
.0103 


Inch, 


SnccemiTe  I 

permanent  < 

aet. 


Remarks. 


Inch. 


IniUal  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  secUon poonds..  175.000 

Elastiolirait  per  square  inch  of  oiiginal  section  —  do...  150,000 

Elongation  per  inch  after  ruptii re inch..        .013 

Elongation  por  inch  under  strain  at  oliiKtic  limit do. . .    .  00660 

Kedflctionin  area  after  rupture,  per  centum  of  original  section 4L0 

Position  of  rupture 4 ".3  on talde  the  gauged  section 

Character  of  broken  surface fine  ailkj 


SQUARE    AND    FLAT    STEEL   WIRE. 
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No.  4129. 
Marks,  No.  525. 

Sectional  area,  ".0986x''.0989=.0098-8quare  inch. 
Gauged  length,  10". 


AppUed  loada. 

EloneatioD 
per  inch. 

Successive 
elonsAtion 
per  iucb. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Remarks, 

ToUl. 

Per  sqaare 

Pound*. 
49 
196 
392 
588 
784 
980 

i,i7r 

1,225 
1,274 
1,823 
1^872 
1,421 
1.470 
1,519 
11568 
1,617 
1,651 

Poundt. 
5,000 
20.000 
40.000 
60,000 
80,000 
100.000 
120,000 
125,000 
130, 000 
135,000 
140,000 
145.000 
150.000 
155,000 
160,000 
165.000 
168, 470 

Inch, 

0. 

.00073 
.00168 
.00250 
.00311 
.00422 
.00500 
00530 
.00552 
.00578 
.00617 
.00682 
.00727 
.00838 
.00970 
.01235 

0. 

.00073 
.00095 
.00082 
.00061 
.00111 
.00078 
.00030 
.00022 
.00026 
.00039 
.00065 
.00045 
.00111 

-.00132 
.00265 

Inch. 

0. 

huh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  168,470 

Blaatic  limit  per  square  inch  of  originiu  section do...  140,000 

Blongation  per  inch  after  rupture inch..        .007 

jBiongstion  per  inch  under  strain  at  elastic  limit do...    .00617 

Reduction  in  area  after  rupture,  per  centum  of  orij^nal  section 87.8 

Portion  of  rupture 5".2  outside  the  ganged  section 

Character  of  broken  Burfftoe fine  silky 


566  SQUABE    AND    FLAT    STEEL   WIBE. 

^o.  4130. 

Sectional  area,  ".0998  x  ".0993  =  .0099  square  inch. 
Ganged  length,  10". 


Applied  loads. 

£loDfEatlozL 
per  inch. 

SacooMive 
eionfratiun 
per  inch. 

Permanent 
aet. 

Snccemire 

permanent 

set. 

Semarka. 

Total. 

Per  square 
inch. 

Pound*. 

49 

198 

896 

594 

792 

990 

1.188 

1.237 

1.287 

1.836 

1.386 

1,436 

1.485 

1,535 

1,584 

1,634 

1.688 

1.730 

Poundt. 
6.000 
20,090 
40,000 
60,000 
80.000 
100,000 
120. 000 
125,000 
130.000 
135. 000 
140.000 
146,000 
150,000 
155.000 
160.000 
165.000 
170.000 
174.750 

Inch, 
0. 

.00076 
.00165 
.00245 
.00312 
.00167 
.00485 
.00495 
.00512 
.00547 
.00675 
.00507 
.006-{9 
. 0OG09 
.00737 
.00842 
.00922 

Inch. 
0. 
.00075 
.00099 
.00080 
.00067 
.00095 
.00078 
.00010 
.00017 
.00035 
.00028 
.00022 
.00042 
.00030 
.00068 
.00105 
.00080 

Inch, 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  Umit. 
Tensile  strength. 



General  summarjf. 

Tensile  strength  per  square  inch  of  original  section pounds..  174,750 

Elastic  Umit  per  square  inch  of  original  section do 155.000 

Elongation  per  nch  aftermpture inhc.        .022 

Elongation  per  inch  under  strain  at  elantic  limit do 0OG6O 

Seduction  in  area  after  rupture,  per  centum  of  original  section 43. 4 

Position  of  rupture 3".8  inside  the  gauged  section 

Character  of  broken  surface ,. fine  silky 


SQUABE   AND   FLAT   STEEL   WIRE. 
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No.  4131. 
Marks,  No.  540. 

Sectional  area,  '^0984x''.0983=.0097  sqaare  inch. 
Ganged  length,  lO'^ 


Applied  iMMls. 

Elongation 
per  inoh. 

SncoewiTe 
elonjcation 
per  inch. 

Permanent 
set. 

SnooeaaiTe 

permanent 

eet. 

Bemarks. 

PerMoare 
inoh. 

PotCfMU. 

48 
194 
S88 

582 

776 
970 
1,164 
1,212 
1,261 
1,809 
1,858 
1.406 
1.455 
1,803 
1,552 
1,600 
1,649 
1,697 
1,746 
1.794 
1836 

Pounds. 
5.000 
20.000 
40,000 
60.000 
80,000 
100.000 
120.000 
125,000 
180.000 
185,000 
140,000 
145.000 
150,000 
155,000 
160.000 
165.000 
170,000 
175,000 
180.000 
185,000 
189,280 

Inch. 

0. 

.0007«» 
.00169 
.00247 
.00328 
.00422 
.0048.*) 
.005)0 
.00540 
.00560 
.00500 
.00620 
.  00662 
.00680 
.00738 
.00782 
.00840 
.00038 
.013 
.019 

Inch, 
0. 
.00076 
.00093 
.00078 
.00081 
.00094 
.00063 
.00031 
.00024 
.00026 
.00024 
.00030 
.00042 
.00018 
.00058 
.00044 
.00058 
.00008 
.00362 
.006 

Inch. 
0. 

0. 

Initial  load. 

Siaatto  limit 
Tenaile  atrenRth. 

1 

General  9ummarif, 

Tenaile  strength  per  square  loob  of  original  section pounds..  188,280 

Slastic  limit  per  square  inch  of  original  section do  ..  155,000 

Blongation  per  inch  after  rapture inch..       .016 

Xlongation  per  inch  nnder  strain  at  elastic  limit do...    .00680 

Bedaction  in  area  after  mptore,  per  oentnm  of  original  seotion 82.0 

Position  of  mptare 8".  7  oataide  the  ganged  section 

Character  of  broken  snrflwe line  silky 


568 .  8QUAKE  AND  PLAT  STEEL  WIB^. 

No.  4132. 
Marks,  Ko.  545. 

Sectional  area,*  ''.0990  x  ''.0991  =  .0098  square  inch. 
Gauged  length,  10". 


Applied  loads. 

"^^ 

Suyaaaiye 
elJKipitlan 
per  inch. 

Pennanent 
set. 

Suceeasive 

permanent 

aet. 

Bemaika. 

Total. 

Persouare 

Pounds. 

4ft 

196 

392 

588 

784  , 

980 

1,176 

1.225 

1,274 

1.323 

1.372 

1,421 

1,470 

1.519 

1,568 

1,617 

1,660 

Potaidt. 
5^000 
20,000 
40,000 
60.000 
80,000 
100.000 
120,000 
125,000 
180,000 
136.000 
140.000 
145,000 
150,000 
165.000 
160,000 
165,000 
169,890 

IfUh, 

0. 
.00081 

V.  00189 
.00262 
.00345 
.00430 
.00526 
.00545 
.00570 
.00605 
.00642 
.00688 
.00748 

•  .00845 
.01050 
.017 

Inch. 
0. 

.00081 
.00088 
.00003 
.00083 
.00085 
.00096 
.00019 
.00025 
.00035 
.00037 
.00046 
.00060 
.00097 
.00205 
.00660 

Inch, 
0. 

Ineh. 
0. 

Initlalloftd. 

Elastic  limit 
Tensile  strength. 



1 

General  summary.  * 

Tensile  strength  per  sqnare  inch  of oTielnal  section pomids..  169,390 

Elastic  limit  per  square  inch  of  original  aeotion do...  140.000 

ElongiitioD  per  inch  sifter  raptare inch..       .021 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00642 

Kedttotionin  are* after  rupture,  per  centum  of  original  aection 30.8 

Position  of  rupture ".5  outside  the  gauged  section 

Character  of  broken  aurliace fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

'    No.  4133. 
Marks,  No.  550. 

Sectional  area,  '^0985x'^0988r=.00^8  sqaare  inch. 
Ganged  length,  10'^ 
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Applied  loads. 

Elongation 
p«ruich. 

SuooeaaiTe 

Permanent 
•et. 

SuooeaaiTe 

permanent 

aet. 

Bemarka. 

TottfcL 

PersqoAre 
ineb. 

Pounds. 
49 
190 
892 
588 
784 
980 
1,170 
1,326 

MS 
1,323 

1,872 

1,421 

1,470 

1,519 

1,568 

1,617 

1,638 

Poundi: 
5,000 
90,000 
40,000 
00,000 
80,000 
100,000 
130,000 
125,000 
180,000 
.   185,000 
140,000 
145,000 
150,000 
156,000 
160,000 
165,000 
167,140 

Inch, 
0. 

.00081 
.00107 
.00260 
.00345 
.00453 
.00568 
.00590 
.00631 
.00683 
.00740 
.00611 
.00925 
.01118 
.014 
.022 

Inch. 
a 

.00061 
.00066 
.00098 
.00085 
.00108 
.00115 
.00032 
.00041 
.00062 
.00067 
.00071 
.00114 
.00193 
.00282 
.008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 
Tanaiie  atrength. 

* 

• 

General  ntmmafy. 

Tenaile  strength  per  nqoare  ineh  of  oriiEinal  section ponnda..  107,140 

Elaatte  limit  per  sqnare  inch  of  original  section do...  180,000 

Elongation  per  inch  after  rapture inch..       .021 

Elongation  per  inch  under  strain  at  elastlo  limit do...    .00031 

Redaction  in  area  after  niptare,  per  oentom  of  original  section 40.9 

Position  of  rnptare 4"  J{  inaide  the  ganged  seetion 

Character  of  Drokensorftce fine  silky 


570  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4134. 
;     Mark3,  No,  55ii. 

Sectional  area,  ^'.0994  x^0D95=.0099  square  inch. 
Gauged  leiigtli,  10'^ 


Api»Ued  luiul&. 

pf!T  Inch, 

P^rt^^l](^tlt 
ML 

p«rDiaa»iit 

Keiuitrls. 

TateL 

Fsundt. 
4« 
100 

3se 

733 
990 
1.1«» 
1,237 
1,  287 
l,33fl 

1,430 

1*485 

1,584 
I.CIB 

Fmindt. 
5.0O0 
20,O0W 
4^1,  OKLI 

m,  im 

AO.OOO 
loo.  000 
1^,000 

1:25.000 

130,  O0<l 
155,  (HKJ 
140. OOO 

u\  mm 

15IJ,  000 
155,000 
100,  000 
lfl3,  43LI 

Inch. 

0. 
.00070 
.00158 
.  0O1S41 
.00335 
.00428 
.0OS35 

.ooses 

.0O(W>8 

.  iweeo 
.00713 
.OtfFSO 
,00ri!!2 
.01180 
.020 

0. 

,O<«)70 
.  (lOOTfl 
,0iK)80 
.OOOfrl 
.00093 
.00107 
,  iumZT 
,  OOfHfi 
. 00052 
.OOOjii 
.OOS07 
,00102 

.ooiea 
.ooui 

0. 

Inrh. 
0. 

IsjitUiUoiiJ. 
Klaitifl  Hmlt 

!...".:..[!! 

TphbiIp  Htmrii^th  per  Nqiiurn  inf^h  of  oH^niil  sfsclioD, .,. . *..,,.. ,.»,- ponndi..  1<^.  li^ 

ElAJtdc  [Jicnit  pi^r  sutisiri^  loch  ot  oiijEltiBl  Rfrt!tki>ti .,,«,......<,.«« « .  r|o  . .  125,  (KM) 

BloDCfttion  per  inrli  afli^ir  Tiiptnro, ,.--.. ...- Ineh..        .017 

EldPifBtS^up  piT  inrh  iindt^r  Atiatn  at  «butic:  liijiU  .,-,*.. ,*,**,** *.*,...  .4.**,*  .*+,.. do..,     * 00502 

Ht'ilucttun  \Q  area  ftfter  riiplurB^  per  ctiDtiim  of  odf^iqal  ni^rtiari . ^        ^0*  4 

Paaitian  of  rupt  ore  , ...,,.„,..... 4".  3  in»lde  1  he  ganA«d  iuclloii 

CliiTttctet  of  Uroken  surface,,,. *** ..... ........ ...... ........*,..-.,lijie  iilky 


SQUARE   AND    FLAT    STEEL   WIRE. 
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No.  4135. 
Markf),  No.  5G0. 

Sectional  area,  ''.0986  x ''.0991 =.0097  squall  inch. 
Gauged  length,  10''. 


Applied  Ifwda. 

Blongation 
perlnoh. 

SncoeMive 
elongation 
per  {ncli. 

Permucnt 
set. 

SacoeaaWe 
aet. 

Remarka. 

TotaL 

Per  sqaare 
lach. 

Poundt. 

48 

194 

388 

582 

776 

970 

1.164 

1,212 

1,201 

1,309 

1,358 

1,406 

1,4.% 

1.503 

1.552 

1,000 

1.662  • 

Pounds. 
5,000 
90,000 
40,000 
60,000 
80,000 
100,000 
120.000 
125,000 
130.000 
135,  UOO 
ItO.OOO 
146,060 
150,000 
155,000 
160,000 
165,000 
165,150 

Inch. 
0. 

.00083 
.00165 
.00248 
.00327 
.00432 
.00556 
.00573 
.00620 
,00677 
.00721 
.00807 
.00895 
.01057 
.014 
.022 

Inch. 
0. 

.00083 
.00082 
.00083 
.00079 
.00105 
.00122 
.00017 
.00047 
.00057 
.00044 
.00086 
.00088 
.OOlbt 
.00843 
.008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

TenaUe  atMBgOi. 



.  .. 

* 

General  nummary, 

Tenaile streafcth  per  aqnare  inch  of  oriEinal  aection povnda..  165^150 

JSlaafio  limit  per  aooare  inch  of  original  aection do...  136i,000 

EloDKHiionperinchafierroptare * inch..        .020 

BlonsBi  ion  per  inch  under  atniin  at  elastic  limit do...    .00578 

Reduction  in  area  after  rupture,  per  centum  of  original  aootiun 40. 2 

Poaition  of  rapture ".9  inaide  the  gauged  aection 

Character  of  broken  aarfSace fine  allky 


572  SQUARE   AND   FLAT   STEEL   WISE. 

No,  4136. 

Sectional  area,  '^a989x''.0096=".0098  square  inch. 
Gauged  length,  10''. 


Applied  loMls. 

VlAWlCTAtlAM 

Saocewive 
elonjTAHoD 
per  inch. 

Permanent 

set 

Sncoeetive 

permanent 

set. 

Reni«rk& 

Totel. 

^•'inT"" 

per  inch. 

Poundt. 

49 

^.96 

892 

688 

784 

980 

1,176 

1,225 

1,274 

1,823 

1,872 

1.421 

1,470 

1,519 

1,668 

1,606 

Poundi, 

5,000 

20.000 

40,000 

60.000 

80,000 

100,000 

120,000 

126.000 

180.000 

135.000 

140.000 

146,000 

160,000 

165.000 

160.000 

168.880 

Inch. 
0. 

.00080 
.00177 
.00260 
.00350 
.00458 
.00585 
.00(H)5 
.00642 
.00698 
.00768 
.00830 
.00945 
.01200 
.017 

0. 

.00080 
.00097 
.00083 
.00090 
.00108 
.00127 
.00020 
.00037 
.00066 
.00070 
.00062 
.00115 
.00256 
.005 

IneK 
0. 

IneK 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  stren|^hp««rsqaaze  inch  of  original  section pounds. .  163,880 

Elastic  limit  per  sqaare  inch  of  original  section do...  130,000 

Elongation  per  iucu  after  mptnre inch..       .022 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00642 

Kednotion  in  area  after  mptare,  pereentumof  original  section 39.8 

Position  of  mptore 1''.4  Inside  the  ganged  section 

Chnracter  of  broken  surface iinetiikj 


SQUARE  AND  FLAT  8T££L  WIRE. 

Ko.  4137, 
Marks,  No.  570. 

Sectional  area,  ^^0997x^^0996=.0099  Bqaare  inch. 
Gauged  lengtb,  1(K'. 


f)73 


Applied  loads. 


Poundg. 
49 

198 

390 

504 

792 

990 

M88 

1.237 

1.287 

1,338 

1,388 

•1.438 

1.485 

1.535 

1,584 

1,634 

1,883 

1,738 


Poundt. 

6,000 

20,000 

40,000 

80,000 

80,000 

100,000 

120.000 

125,000 

130,000 

18^000 

140,000 

14S|000 

150.000 

155,000 

160.000 

185^000 

170,000 

176.300 


Elongation 
periDch. 


Inch. 
0. 

.00079 
.00170 
.00242 
.00332 
.00422 
.00622 
.00560 
.00588 
.00610 
.00840 
.00677 
.00728 
.00778 
.00815 
.010 
.014 


SoooeadTe 
elonjration 
periuoh. 


Inch. 
0. 


Petmaoent 
set. 


IneK 


.00091 
.00072 
.OOtlO 
.00090 
.00100 
.00088 
.00018 
.00042 
.00030 
.00037 
.00051 
.00050 
.00087 
.00156 
.004 


SnooessWe 

peraancDt 

set. 


Ineh. 


Remarks. 


Initial  load. 


Blastio  limit. 


Tensile  strength. 


Gweral  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  175,850 

Elastic  limit  per  square  inch  of  original  seotion do...  145,000 

Elongation  per  inch  after  rupture inch..       .010 

Elongation  per  inch  under  strain  at  elastic  limit , do...    .00677 

Heductionin  areeafcerrupfcarejper  centum  of  original  section 82.8 

Poeitionof  rapture 4''.7  oatside  the  gauged  section 

Character  of  broiien  surface fine  silky 


574  SQUARE   AND  TLAT   STEEL   WIKE. 

No.  4138. 
Marks,  No.  676. 

Sectional  area,  ''.0101  x  ".0100  =  .010  square  inch. 
Gauged  length,  lO''. 


per  Inch. 

Saooessive 
eloni(»tion 
per  Inch. 

PermftoeDt 
set 

SucceMire 
ftet 

Remarks. 

Total. 

PersqiiAre 
inch. 

PoutuU. 

60 

200 

400 

000 

800 

1,000 

1,200 

1,260 

1,800 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1^700 

1,750 

1,800 

1,850 

1,877 

Poundt, 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
180,000 
135,000  , 
140.000 
145,000 
150,000 
165,000 
160,000 
165,000 
170,000 
175.000 
180.000 
185,000 
187,700 

Jnek. 

0. 

.00080 
.00155 
.00225 
.00800 
.00800 
.00466 
.00488 
.00507 
.00624 
.00541 
.00570 
.00600 
.00628 
.00667 
.00710 
.00771 
.00870 
.01260 
.020 

Inch. 
0. 
.00080 
.00076 
.00070 
.00075 
.00090 
.00075 
.00023 
.00019 
.00017 
.00017 
.00029 
.00030 
.00028 
.00039 
.00043 
.00061 
.00099 
.00390 
.00740 

Jii«A. 
0. 

Inch. 
0. 

Initial  load. 

Blaatio  Umit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  187,700 

Elastic  limit  per  square  inch  o«'  or  giual  section do...  160,000 

Elongation  per  inch  after  rupture inch..       .02» 

Elongation  i>er  inoh  under  strain  at  elastic  limit do...    .00667 

Seduction  in  area  after  rupture,  per  centum  of  original  section 81.0 

Position  of  rupture   2".8  inside  the  gauged  section 

Character  of  hrokan  Borfaoe # fine  silky 


8QUABE  AND  FLAT  STEEL  WIRE. 

No.  4139. 
Marks,  No.  580. 

Sectiooal  area,  ''.0990  x ''.0991 =.0098  square  inch. 
Gauged  length,  lO''. 
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Apidied  load*. 

Eloneatlou 

Suooeasive 
elongaUon 
per  inob. 

Permanent 

set. 

SiirwwiiTe 

Remarks. 

Total. 

Per  square 
inob. 

pttrmanent 
set. 

Ptmnda, 

49 

196 

892 

588 

784 

980 

1,176 

1.325 

1,274 

1,328 

1,372 

1,421 

1,470 

1,519 

1,568 

1.617 

1,666 

1,715 

1.764 

1,792 

Pottfldf. 

5.000 
20,000 
40,000 
60,000 
80,000 
100.000 
120,000 
125,000 
130,000 
135,000 
140,000 
145, 000 
150.000 
155,000 
160.000 
165,00<r 
170,000 
175.000 
180.000 
182,860 

Ineh. 
0. 

.00077 
.00170 
.00233 
.00815 
.00405 
.00480 
.00500 
.00522 
.00589 
.00667 
.00687 
.00626 
.00681 

.00780 
.00887 
.01180 
.021 

Inch. 

0. 

.00077 
.00096 
.00068 
.00082 
.00090 
.00075 
.00020 
.00029 
.00017 
.00028 
.00020 
.00039 
.00065 
.00030 
.00060 
.00107 
.00243 
.0097 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elasticlimit. 
TensUe  strength. 

OenertU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  Ii2,860 

Xlastio  limit  per  sooare  inch  of  orlginalsection do...  150,000 

Elongation  per  inch  after  mptare inch..       .022 

SlooKation  per  inch  under  stiain  at  elastic  limit do...    .00626 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 87.8 

Position  of  rupture 1".9  inside  the  ganged  section 

Character  of  broken  BvriSMd Une  silky 


576  SQUABE  AND  FLAT  STEEL  WIRE. 

No.  4140. 
MarkB^No.586. 

Sectional  area,  ^'.a996x'^a996r=.0099  square  inch. 
Ganged  IcDgth,  W' 


Applied  loads. 

"^KSJ" 

SacceMive 
elonf[atioii 
per  inch. 

PermMient 
oet 

Successive 

permanent 

set. 

Remarks. 

Total. 

PeraqoATe 
Inch. 

Poundt. 

49 

198 

396 

604 

798 

990 

1,188 

1,237 

1.287 

1,386 

1.386 

1,436 

i;485 

1.535 

1.584 

];634 

1,688 

1,704 

Pounds, 

6,000 

20,000 

46,000 

100.600 
190.000 
125.000 
180.000 
185,000 
140,000 
145,000 
160.000 
155.000 
160.000 
165,000 
170.000 
172,120 

Inch. 
0. 

.00078 
.00168 
.60240 
.00317 
.00407 
.00496 
.00512 
.00581 
.00571 
.00607 
.00641 
.00691 
.00775 
.00910 
.020 
.028 

0. 

.00078 
.00064 
.00078 
.00077 
.00090 
.00088 
.00017 
.00019 
.00040 
.00036 
.00034 
.00050 
.00084 
.00135 
.0109 
.008 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  strenicth. 

Qenetal  tummary. 

Tensile  strengtli  per  sqaare  inch  of  original  section pounds..  17^120 

Elastic  limit  per  sqoare  inob  of  original  seoUon do...  145,000 

Elongation  per  incn  after  mptnre    ineh..       .018 

Xlongalion  per  inch  nnder  swain  at  elastic  limit  do...    .00641 

Bednotionin  area  after  mptare,  i>er  centum  of  original  section 41.  4 

Position  of  rapture 4''.7  outeide  the  ganged  section 

Character  of  broken  surface • fine  aUky 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  4141. 
Marks,  590. 

Sectional  area,  ^^0993x^^0995=. 0099  square  inch.  ^ 
Ganged  length,  10^^ 


577 


Applied  loads. 

BlonieatlQo 
per  inch. 

SocceMire 
elongation 
per  Inch. 

Permanent 
set. 

Saccessive 

Bemarks. 

Total. 

Pereqaaro 
incn. 

perinitnent 
set. 

PotmdB. 

49 

196 

806 

594 

192 

990 

1,188 

1,237 

1.287 

1,336 

1.886 

1.436 

1.485 

1.5S5 

1.684 

1.634 

1.683 

1,690 

Pofmd*. 

5.006 

20,000 

40.000 

60.000 

80.000 

100.000 

120.000 

125.000 

180.000 

185^000 

140.000 

145.000 

150,000 

156^000 

160,000 

165.000 

176,000 

170,710 

Inch. 
0. 

.00077 
.00167 
.00336 
.00330 
.00425 
.00507 
.00527 
.00947 
.00680 
.00610 
.00658 
.00706 
.00778 
.00925 
.014 
.024 

iMh, 

0. 

.00077 
.00090 
.00069 
.00094 
.00095 
.00082 
.00090 
.00020 
.00083 

! 00048 
.00048 
.00072 
.00141 
.00475 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Blastio  limit. 
TensUe  strength. 

General  eummary. 

Tensile  strength  per  square  iaoh  of  orisinal  section poonds..  170,710 

Xlastio  limit  per  square  inch  of  original  section  do...  140.060 

Bongntion  perinob  after  rapture inch..       .017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00610 

Beduotion  in  area  after  rapture,  per  centum  of  original  section 88.4 

Position  of  rapture , ".8  outside  the  gauged  section 

Character  of  broken  surface ilnesUkj 

H.  Ex.  166 37 
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BQUABE  AND  FLAT  STEEL  WIBB. 
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SQUARE   AND  FLAT   STEEL   WXBE. 
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SQUARE   AND   tl/AT   STEEL   WIBB. 
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SQUARE  AND  FLAT  STEEL  WIRE. 
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8QHABE  AHD  PLAT  TIHHED  AHD  UNTINliEB  8TSEL  WIRE 
•  FUSHISHED  BT  BOWLAHB  A.  BOBBIVS. 


FIRST  LOT. 

Ooil  No.  !• 

Tinned  Wire— 'MO  Square. 

No.  3371. 

Sectional  area,  'MOlOx  ^'.1012= .0102  square  inch. 
Gauged  length,  10'^ 


Appliedloads. 

SoccoMive 
eloDicatioii 
perinch. 

Permanent 
set 

SacoeBeive 

permanent 

■et. 

KemarkB. 

TotaL 

PerBooare 
inob. 

permoh. 

PoundM. 

51 

204 

408 

612 

663 

714 

766 

816 

867 

9W 

069 

1.030 

1,071 

1,122 

1,173 

1,224 

1,275 

1,826 

1,877 

1,428 

1.479 

1,630 

1.581 

1,632 

1,688 

1,734 

1,742 

PoundM. 
5,000 
20,000 
40,000 
60,000 
65.000 
70,000 
75,000 
80,000 
86,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
126,000 
130.000 
135.000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
170.780 

Inch. 
0. 

.00069 
.00186 
.00216 
.00234 
.00258 
.  00279 
.00296 
.00326 
.00346 
.00370 
.00888 
.00416 
.00450 
.00480 
.00511 
.00548 
.00690 
.00637 
.00603 
.00771 
.00864 
.00986 
.014 
.018 
.025 

Inch. 
0. 

.00069 
.00067 
.00080 
.00018 
.00024 
.«002l 
.00019 
.00028 
.00020 
.00024 
.00018 
.00028 
.00034 
.00030 
.00031 
.00037 
.00042 
.00047 
.00056 
.00078 
.00093 
.00121 
.00416 
.004 
.007 

Inch. 
0. 

JndL 
0. 

Initial  load. 
ElaBtio  limit 



General  Bummary. 

Tensile  strength  per  aqnare  inch  of  oriidnal  section pounds  170,780 

Elastio  limit  per  square  inch  of  originalsoction ."...do...  125,000 

Elongation  i>er  inch  after  mptare inch..       .017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00548 

Reduction  in  area  after  rupture,  per  centum  of  original  section 42.1 

Position  of  rupture 8".4  outside  the  gauged  section 

Chavacter  of  broken  surface • silky 
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SQUARE    AND   FLAT   STEEL    WIRE. 
No.  S372. 


Sectional  area,  'M005x'M012=3.0102  square  inoh. 
Ganged  length,  lO'^ 


AppUed  loAds. 

1]>lA-n<VA4lAn 

Snooeuive 

Pe'rroiuidDt 

Mt. 

Socoesaive 

Remarks. 

Total. 

PerMuiftre 

per  Inch. 

permftoent 
set 

Pounds, 

51 

204 

408 

612 

663 

714 

765 

816 

867 

918 

960 

1,020 

1,071 

1  122 

1,178 

1,224 

1,275 

1.326 

1,377 

1,428 

1,479 

1,530 

1,581 

1,682 

1,683 

1.734 

1,777 

Pounds, 

5,000 

20.000 

40.000 

60.000 

65.000 

70.000 

75.000 

80.000 

85.000 

90,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120.000 

126,000 

180,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

165,000 

170,000 

174,220 

Inch. 

0. 

.00068 
.0012J 
.00204 
.00224 
.00240 
.00262 
.00283 
.00305 
.00326 
.00346 
.00371 
.00391 
.00416 
.00440 
.00470 
.00407 
.00531 
.00568 
00603 
.00650 
.00707 
.00787 
.00905 
.01152 
.017 
.022 

IndL 

0. 

.00058 
.00065 
.00081 
.00020 
.00016 
.00022 
.00021 
.00022 
.00021 
.00020 
.00085 
.00020 
.00035 
.00024 

Inch, 
0. 

Inch. 
0. 

XnitUlloKl. 
ElMtic  limit 

.00030 
.00027 
.00034 
.00032 
.00040 
.00047 
.00057 

1 

1 

.00080 
.00118 
.00247 
.00548 
.005 

! 

1 

Tensile  strength. 

General  summarjf, 

Teosile  strength  persqnsre  inch  of  ori^insl  section ponnds..  174,220 

£!Mtio  limit  per  sauare  inch  of  original  section do...  135,000 

Elongation  per  inch  after  raptnro inch..       .011 

SloDgatioD  per  Inch  under  strain  at  elastic  limit du...    .00563 

Eednetionin  area  after  rupture,  per  centum  of  original  section 87.2 

Position  of  rupture • 6".4  outside  the  gauged  section 

Character  of  broken  surCue silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

No,  3373. 

Sectional  area,  'M014x'M009=.0102  square  inch. 
Ganged  length,  l(y\ 
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Applied  loada. 

Elonntlon 
perTnob. 

SaccMslTe 
elongation 
per  inob. 

Pennuient 
set 

SnooeMire 

permanent 

set. 

RemArks. 

51 
204 
408 
618 
888 
714 
766 
816 
867 
918 

1,620 

1,071 

1,123 

1,178 

1,234 

1,275 

i;326 

1.877 

1,428 

1,478 

1,690 

1.581  . 

1,632 

1.688 

1,784 

1.749 

Pounds. 

5.000 
20,000 
40.000 
60.000 
65,000 
70,000 
75,000 
80,000 
85.000 
88.000 
06.000 
100.000 
105,000 
110,000 
115.000 
120.000 
125.000 
130,000 
135.000 
140.000 
145.000 
150.000 
155.000 
100,000 
165,000 
170,000 
171,470 

Inch. 
0. 
.00068 

.00149 

.00224 

.00239 

.00263 

.00281 

.00303 

.00327 

.00340 

.00371 

.00392 

.00420 

.00448 

.00478 

.00511 

.00547 

.00583 

.00629 

.00080 

.00760 

.00856 

.00868 

.01162 

.017 

.023 

.029 

Jntk. 

0. 

.00068 
.00074 
.00083 
.00015 
.00024 
.00018 
.00022 
.00024 
.00019 
.00025 
.00021 
.00028 
.00028 
.00030 
.00033 
.00036 
.00036 
.00046 
.00051 
.00080 
.00006 
.00112 
.00194 
.00538 
.006 
.006 

Inch. 
0. 

Jneh, 
0. 

IniiiAlloiid. 

ElMtie  Umit 
Tensile  strength. 



General  mmmary. 

Tensile  strength  per  aqojirelnoh  of  oriffinal  section poonds..  171.470 

2lMtio  limit  per  sauare  inch  of  originAl  section do...  130,000 

Elongation  per incQ  after  rupture ineh..       0.22 

EtongHfion  per  inch  under  strain  at  elastic  limit do...    .00588 

Bedoction  in  area  after  rupture,  peroentnmof  original  section 37.2 

Position  of  mptnre at  one  end  of  ganged  section 

Gharaoterof  broken  tnrfisoe silky 
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8QUABE  AND  FLAT  STEEL  WIRE. 

Oail  JYo.  2. 

Flat  tinned  Wire  'M5x".076. 

No  3374, 


Sectional  area  'M485x''.0790=.011  square  incb. 
Gauged  length,  10"'. 


perinoh. 

Saeoeuive 
per  inch. 

Permanent 
■et. 

Snoceaaiye 

permanent 

Bet. 

Remarks. 

ToUL 

Per  square 
inch. 

56 

220 

440 

660 

715 

770 

825 

880 

93^ 

990 

1.045 

1,100 

1.155 

1.210 

1,265 

1,320 

1.875 

1,430 

1,485 

1,540 

1,595 

1.650 

1.705 

1,760 

1.815 

1.870 

1,925 

1,980 

2,036 

2,062 

Pounds. 
5.000 
20,000 
40,000 
60,000 
66,000 
70,000 
76.000 
80.000 
85,000 
90.000 
95,000 
100,000 
105,000 
110,000 
115,000 
120.000 
125,000 
130.000 
185,000 
140,000 
145,000 
150.000 
155,000 
160,000 
165,000 
170.000 
176,000 
180,000 
185.000 
187,450 

Inch. 

0. 

.00070 
.60144 
.00219 
.00240 
.00257 
.00277 
.00299 
.00316 
.00339 
.00364 
.00374 
.00395 
.00420 
.00443 
.00466 
.00491 
.00511 
.00641 
.00570 
.00600 
.00634 
.00668 
.00718 
.00777 
.00862 
.01002 
.011 
.018 
.019 

Inch, 
0. 

.00070 
.00074 
.00075 
.00021 
.00017 
.00020 
.00022 
.00016 
.00024 
.00015 
.00020 
.00021 
.00026 
.00022 
.00024 
.00025 
.00020 
.00030 
.00029 
.00030 
.00034 
.00034 
.00050 
.000.-19 
.00065 
.00140 
.00098 

Inth. 
0. 

Inch, 
0. 

IniUal  load. 

Elastio  Umit 
TensUe  strength. 

.007 
.001 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section poonds..  187,460 

Elastio  limit  per  aanare  inch  of  oiriginid  section do...  156^000 

Elongation  per  inch  after  rupture inch..       .008 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00608 

Kednotion  in  area  after  rupture,  percentnmof  original  section 17.8 

Position  of  rupture 2".4  outside  the  ganged  section 

Character  of  broken  surface ; silky 


SQUARE    AND   FLAT   STEEL    WIRE. 

No.  3375. 

Sectional  area,  'M485  x  ^'.0790=.011  sqaare  inch. 
Oaaged  length,  10'^ 
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ApplU 
ToUl. 

idloMls. 

Per  aqnwe 
inch. 

per  inob. 

8aGoeMiTe 
elonicatloD 
per  inch. 

PeriDMient 

SucoeaaiTe 
Bet 

Bemtfki. 

Povndt. 

55 

220 

440 

060 

715 

770 

825 

880 

935 

990 

1,045 

1,100 

1,165 

1,210 

1,266 

1.320 

1,875 

1,430 

1,485 

1.540 

1.695 

1,650 

1,705 

1,760 

1.816 

1.870 

1,925 

1.980 

2,036 

2,056 

Pound*. 

5,0U0 

20,000 

40.000 

60.000 

66,000 

70,000 

7^000 

80.000 

85.000 

90.000 

96,000 

100,006 

106,000 

iio,jm 

115,000 
120,000 
125^000 

isotooo 

135,000 
140.000 
146,000 
150,000 
155,000 
160,000 
166,000 
170.000 
175. 000 
180,000 
185.000 
186,820 

Inch. 
0. 

.00068 
.00141 
.00208 
.00227 
.00247 
.00267 
.00282 
.00308 
!  00324 

.00366 

.00387 

.00408 

.00431 

.00456 

.00481 

.00610 

.00585 

.00567 

.00600 

.00636 

.00686 

.00736 

.00803 

.00881 

.01024 

.014 

.020 

.025 

Inch. 

0. 

.00068 
.00078 
.00067 
.00019 
.00020 
.00020 
.00015 
.00026 
.00016 
.00019 
.00023 
.00021 
.00021 
.00023 
.00026 
.00026 
.00029 
.00026 
.00032 
.00038 
.00036 
.00050 
.00044 
.00073 

! 00133 
.00376 
.006 
.003 

Inch. 
Ol 

Inch, 
0. 

InitiAl  load. 

EImUo  limit 
Tensile  atxength. 

General  summary. 

Tensile  strength  per  aqnare  inch  of  oriffioal  section pounds..  186,8^0 

Blastio  limit  per  square  inch  of  origioal  section do...  150, 0(H) 

Blongation  per  Incn  after  rapture inch..       .018 

Slongation  per  inch  under  strain  at  eUMtio  limit do —  .006:Mi 

Sednction  in  area  after  raptare,  per  centum  oforiginid  section 22.  7 

Position  of  rapture 1".40  inside  the  ganged  section 

Character  of  broken  surface ; silky,  slightly  granular 

ji 
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SQUARE.  AND   PLAT   STEEL   WIBE. 


No.  3376. 

Sectional  area,  'M485x'^0786=.0Il  sqaare  inch. 
Gauged  length,  1(K^ 


AppUed  loads. 

'^seT' 

SnecoMivo 
oloDiratloD 
pep  inoh. 

Permanent 
aet. 

Soccesaiye 

Total 

Per  sqnare 
.inoh. 

permanent               Remarks. 

....    1 

Pound$. 

55 

220 

440 

660 

715 

770 

825 

880 

985 

990 

1,045 

1,100 

1,156 

1,210 

1,265 

1.820 

1,375 

1,480 

1^485 

1,540 

1,595 

1660 

1,705 

1,766 

1,815 

1«870 

1,925 

1,980 

2,085 

Poundt. 

6^000 

20,000 

40.000 

60,090 

65.000 

70,000 

75.000 

80.000 

85,000 

90.000 

96,000 

100,000 

105,000 

110.  OUC 

115.000 

120,000 

125,000 

180.000 

185.000 

140,000 

145, 000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

180.000 

185.000 

Inch. 
0. 

.00068 
.00125 
.00195 
.00214 
.00281 
.00-J51 
.00271 
.00291 
.003] 5 
.0U330 
.00356 
.00376 
.00405 
.00431 
.00456 
.00486 
.00516 
.00547 
.00580 
.00613 
.00655 
.00712 
.00765 
.00852 
.00985 
.013 
.018 
.026 

IfUSh. 

0. 

.00063 

.00062 

.00070 

.00019 

.  00017 

.00020 

.00020 

.00020 

.00024 

.00015 

.00026 

.00020 

.00021* 

.00026 

.00025 

.00030 

.00029 

.00032 

.00033 

.00033 

.00042 

.00057 

.00053 

.00087 

.00133 

.00815 

.005 

.008 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

1 

, 

" 

Elaatlclimit.                    j 

1 

■  ! 

•             r 

Tensile  strength. 

..,,,,..,... 

1 

General  eummary. 

Tensile  strength  per  sqnare  inoh  of  original  section pounds..    186,000 

BlsHtic  limit  per  so  oare  inch  of  original  section do...    145,000 

Elongation  perincn  after  mptnre inch..         .012 

Elongation  per  inch  under  strain  at  elastie limit do...      .00618 

Sednctioc  in  area  after  mptnre.  per  centum  of  original  section -     *15.5 

Position  of  mptnre ".6  outside  the  gauged  section 

Character  of  broken  surfsoe silky,  oblique 


6QUABE   AND   FLAT   ST££L   WIRE. 

Coil  No.  3. 

'MO  Square  Wire. 

No.  3377. 

Sectional  area.  'M015x'M(K)3=:.0102  square  inch. 
Ganged  length,  10"'. 
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Applied  iMkdB. 

perlnoh. 

SaooeMire 

elongation 

perlnoh. 

Pennanent 
set. 

Snoceasire 

permanent 

set. 

Bemarks. 

Totel. 

Per  sflQttre 
inch. 

youndt, 

51 

904 

408 

612 

663 

714 

766 

816 

867 

918 

969 

1,020 

1.071 

1.122 

1,178 

1224 

i,r6 

1,826 

IS 

1,683 

Poundt, 
5,000 
20,000 
40,060 
60,060 
65.000 
70.000 
75.000 
80,000 
85,000 
90,000 
05,000 
100,000 
105,000 
110.000 
U6,000 
130,000 
126^060 
180,000 
186,000 
140,000 
145,000 
150.000 
155^000 
166.000 
165,000 

JnOi, 

0. 

.00076 
.00161 
.00249 
.00267 
.00204 
.00321 
.00850 
.00872 
.00402 
.00481 
.60461 
.00496 
.00641 
.00578 
.00614 
.00665 
.00720 
.00780 
.00858 
.00963 
.01090 
.012 
.014 
.020 

Inch. 

0. 

.06076 
.00066 
.00088 
.00018 
.00027 
.00027 
.00029 
.00022 
.00080 
.00029 
.00080 
.00037 
.00043 
.00082 
.00041 
.00061 

■.^ 

.00078 

.00096 

.00187 

.0011 

.002 

.006 

Inch. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tenaile  atrengtb. 

• 

General  sumnMry, 

Tensile  strength,  per  square  inch  of  original  section .ponods..  165,000 

Elastfclimit,  per  square  inch  of  originafseotion do...  115,000 

Elongation  per  inch  after  mptare inch..       .010 

Elongation  per  inch  under  strain  at  elastic  limU do...    .00678 

Beductlon  in  area  after  rupture,  percentnm  of  original  section 43.1 

Position  of  rupture 1".  85  outside  the  gauged  section 

Character  of  broken  snrliaoe silky 


■   -♦  ■  I"  ■  'J  '^ 
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8QUABE  AND  FLAT  STEEL  WIRE. 


No.  3378. 
Sectional  area,  'M0I3x'M003=.0102  square  inch. 
Ganged  length,  10"'. 


Applied  loads. 

Blonxatian 
per  inch. 

Snooeesire 
elonffatlon 
perlnoh. 

Permanent 
set. 

SoeoMiiTe 

permanent 

set. 

Semtfka. 

Total. 

Per  Minare 
Indi. 

Potmdf. 

51 

204 

408 

612 

663 

714 

766 

816 

867 

918 

960 

1.020 

1,071 

i;i22 

1.173 

1.224 

1.275 

1.326 

1.377 

1.438 

1.479 

1,580 

1,681 

1.632 

1,668 

PoufMft. 
5,000 
20,000 
40,000 
60,000 
66.000 
70.000 
75.000 
80,000 
85,000 
90,000 
9^000 
100,000 
105.000 
110,000 
115.000 
120.000 
125.000 
130,000 
135.000 
•     140.  UOO 
145.000 
150.000 
15S,000 
160,000 
168.530 

InefL 
0. 
.00079 
.00158 
.00244 
.00260 
.00289 
.00312 
.00334 
.00363 
.00388 
.00414 
.00454 
.00490 
.00527 
.00571 
.00617 
.00661 
.00782 
.00794 
.00800 
.01008 
.012 
.014 
.018      • 
.025 

Inch. 
0. 
.00079 
.00074 
.00091 
.00016 
.00089 
.00028 
.00022 
.00029 
.00025 
.00026 
.00040 
.00036 
.00087 
.00044 
.00046 
.00044 
.00071 
.00062 
.00006 
.00118 
.002 
.002 
.004 
.007 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

I 

ElaaUc  limit. 
Tensile  atrength. 



General  aummary, 

Tenaile  strength  per  square  Inch  of  original  section pounds..  163,530 

Elastic  limit  per  square  inch  of  original  section do  ..  110,000 

Elongation  per  inch  after  rupture inch..        .022 

Elongation  per  inch  under  strain  at  elastic  limit do...    .OO.'Q? 

lle<laotion  in  area  after  rupture,  per  centum  of  original  sectfoa 45. 1 

Position  of  rupture 1". 55  inside  the  gauged  section 

Characterof  brokan  surfsoe • , silky 


SQUARE   AND   FLAT    STEEL   WIRE. 
No.  3379. 
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Sectional  area,  'M013x  ".1003 =.0102  square  inch. 
Gauged  length,  10". 


Applied  loiids. 

lElAntfA.fiAw 

Saooeraive 
elongatloD 
perlBoh. 

PemiMieiii 
m4. 

Smoemtkrp 

pennsDent 

set 

BemarkB. 

Total. 

Persqiuie 
incD. 

pear  inch. 

Pounds. 

51 

204 

408 

ftt 

663 

714 

766 

816 

867 

918 

960 

1,020 

1,071 

1.122 

1,173 

1.224 

1,275 

1.326 

1.877 

1,428 

1,479 

1.530 

1.581 

1,632 

1,683 

Pownd*. 

6^0UO 

26^060 

40,000 
60.000 
65.000 
70,000 
75»000 
80,000 
85.000 
90.000 
05.000 
100,000 
105.000 
110.000 
115.000 
120,000 
125,000 
130.  UOO 
185,000 
140,000 
145,000 
150,000 
165.000 
160,000 

loa^ooo 

Ineh. 
0. 

.00070 
.00154 
.00242 
.00260 
.00285 
.00308 
.00383 

.00388 

.00417 

.00443 

.00478 

.00512 

.00638 

.00581 

.00621 

.00666 

.00726 

.00800 

.00879 

.00967 

.012 

.014 

.018 

Ineh. 
0. 

.00070 
.000^4 
.00088 
.00018 
.00025 
.00023 
.00025 
.00025 
.00030 
.00029 
.00026 
.00035 
.00034 
.00026 
.00043 
.00040 
.00044 
.U0060 
.00075 
.00079 
.00108 
.00213 
.002 
.004 

Ineh. 
0. 

Inch. 
0. 

InitiAUoad. 

ElMtlo  limit. 
TentUe  Btrength. 

:;::::::::::::::::::: 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..  166,000 

Elastic  limit  per  Boaare  inch  of  original  section ..do...  115,000 

Xlongation  per  inch  after  rapture innh..       .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00688 

Seduction  in  area  after  raptnre,  per  ceutnni  of  original  section 48.1 

Position  of  mptnre 4"  outaidethe  ganged  section 

Chaiaoter  of  broken  surface silky 


592  SQUABE  AND  FLAT  STEEL  WIRE. 

COJI  No.  4. 

Flat  Wire  ".15  x  ".075. 

No.  3380. 

Sectional  area,  'M473x  ".0744— .0109  square  inch. 
(Gauged  length,  10". 


Applied  load*. 

pef  inoh. 

Snooeeaiye 
elongatlo.n 
per  Inch. 

Permanent 
aet. 

SaccesalTe 

permanent 

set 

Retnarka. 

Total. 

Per  square 
Inch. 

Pounds, 

55 

218 

436 

654 

700 

763 

818 

872 

027 

081 

1.086 

1.000 

1.145 

1,100 

i;254 

1,308 

1,868 

1,417 

1.472 

1,526 

1.581 

1.685 

1,600 

1,744 

1,700 

1,853 

i,8irr 

20.000 
40.000 
60.000 
66.000 
70.000 
75^000 
80.000 
85.000 
00,000 
05,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130,000 
185.000 
140,000 
146,000 
150.000 
155,000 
160,000 
165.000 
170,000 
174,040 

Inoh, 

0. 

.00078 
.00158 
.00243 
.00268 
.00288 
.00316 
.00386 
.00365 
.00800 
.00415 
.00450 
.00485 
.00535 
.00560 
.00605 
.00654 
.00700 
.00765 
.00888 
.00014 
.01024 
.012 
.014 
.017 
.020 
.087 

Inch, 
0. 

.00078 
.00080 
'     .00085 
.00020 
.00026 
.00028 
.00020 
.00020 
.00025 
.00025 
.00035 
.00035 
.00060 
.00025 
.00045 
.00040 
.00066 
.00056 
.00078 
.00076 
.00110 
.00176 
.002 
.003 
.008 
.017 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 

Vlastlo  limit. 
Tensile  strenxth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  174,040 

Elastic  limit  per  square  inch  of  original  section do...  115.000 

Elongation  per  inon  after  rupture inch..       .029 

Elongation  per  inch  onder  strain  at  elastic  limit do  ..    .00560 

Redaction  in  area  after  rupture,  per  centum  of  original  section 20.4 

Position  of  rapture ".50  inside  the  gauged  section 

Character  of  broken  surface silky 


SQUARE   AND   FLAT   STEEL   WIRE, 

No.  3381. 

Sectional  area,  'M476x''.0744=.0109  square  inch. 
Gauged  leugth,  10''. 
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Appli^ 
Total. 

sd  loads. 

SloDfffttion 
per  Incb. 

Sucot'Hsive 
elonjifatloa 
per  inch. 

PenuABent 
aet. 

Sttccensiye 

permanent 

set. 

Remarks. 

Peraqnare 
inch. 

Faundt. 

55 

218 

436 

664 

709 

763 

818 

872 

927 

981 

1,036 

1,000 

1,145 

1,109 

1,264 

1,808 

1,363 

1,417 

1,472 

1.526 

1,581 

1,635 

1,690 

1,744 

1,799 

1,858 

1,896 

Pintndi. 

5.00U 

20,000 

40.000 

60.000 

65,000 

70,000 

76,000 

80,009 

85.000 

90,000 

96.000 

100,000 

106.000 

110,000 

115.  OUO 

120,000 

126,000 

130,000 

135,000 

140,000 

145,000 

150.000 

155.000 

160.000 

165,000 

170.000 

178,940 

Inch. 

0. 

.00065 
.00145 
.00230 
.00250 
.00275 
.00300 
.00320 
.00350 
.00380 
.00411 
.00446 
.00484 
.00521 
.00566 
.00614 
.00666 
.00723 
.00790 
.00863 
.00950 
.01076 
.018 
.015 
.018 
.024 
.036 

Inch. 

.00065 
.0C080 
.00085 
.00020 
.00025 
.00025 
.00020 
.00030 
.00030 
. 00031 
.00^'35 
.00038 
.00037 
.00045 
.00U48 
. 00052 

Inch, 

Inch. 

Initial  load. 
ElastioUmit 
Tensile  strength. 

.00057 
.00067 
.  00<>73 

.00087 

.00126 

.00224 

.002 

.003 

.006 

.011 

Genet  al  aumrtMry. 

Tensile  strength  per  sqnare  inch  of  oriel  oal  section pounds..  178.040 

£la4«tic  limit  per  sonarefnoh  of  original  sect  ion do...  110,000 

Elongation  per  inch  after  rupture inch..        .029 

Blongai  ion  per  inch  under  strain  at  elastic  limit do...    .00521 

Reduction  in  area  after  rupture,  per  centum  of  original  section 25. 7 

Position  of  rupture A",  inside  the  gauged  section 

Character  of  broken  surface silky 

H.  Ex.  X65 38 


-y:-^ 
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SQUARE   AND    FLAT   STEEL   WIRE. 
No.  3382. 


Sectional  area,  ".1472  x  ".0743  =  .0109  square  inch. 
Oanged  length,  10". 


AppUed  loads. 

per  inch. 

Suooe*B*re 
elongatiuD 
.  per  inch. 

Inch. 
0. 

.00060 

.00082 

.00090 

.00020 

.00024 

.00025 

.00026 

.00030 

.00030 

.00028 

.00034 

.00038 

.00040 

.00040 

.00050 

.00044 

.00051 

.00060 

.00077 

.00075 

.00104 

.00166 

.002 

.002 

.002 

PermaneDt 
set. 

Inch. 
0. 

Snooeaaive 

Kemarka. 

Total. 

Pep  aoaiire 

permauent 
aets 

Pounds. 

55 

218 

436 

654 

709 

703 

818 

872 

927 

981 

1,036 

1,090 

1,145 

1,199 

1.254 

1.308 

1.363 

1.417 

1,472 

1.526 

1.581 

1,636 

1.690 

1.744 

1,799 

1.888 

Poutwf«. 
5,000 
20.000 
40,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85.000 
90.000 
95,000 
100,000 
105.000 
110.000 
115.000 
120.000 
125,000 
180.000 
136,000 
140,000 
146.000 
150.000 
155.000 
160,000 
165,000 
168,620 

Inch. 
0. 

.00066 
.00148 
.00238 
.00258 
.00282 
.00307 
.00338 
.00363 
.00393 
.00421 
.00455 
.00493 
.00533 
.00573 
.00623 
.00667 
.00718 
.00778 
.00(-55 
.00930 
.01034 
.012 
.014 
.016 
.018 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

.... 

Tenaile  atreoj^th. 

Gentral  summary. 

Tenaile  atrength  per  aquare  inch  of  original  aectioii pounda.  168, 630 

Blaatio  limit  per  aqaaro  Inch  of  origloalaection do...  115,000 

BloD^atioQ  per  inoD  after  ruptnre inch..       .007 

Elongation  per  inch  under  airain  at  elaatic  limit do...    .00.^78 

Bednction  in  area  after  mptnre.  per  centum  of  original  aection 28. 4 

Position  of  roptare ".75  ontaide  the  ganged  aection 

Character  of  broken  anrface ail  Icy 


SQUARE  AND  FLAT  STEEL  WIEE. 
SECOND  LOT. 

Description, 
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SarCaoe 

of 

wire. 

Nominal 
diroen- 

•iOD0. 

Actaal  dimenBiona. 

Weight  of  coiL 

Diameter  of 
curve  of  wire. 

One  end. 

Other  end. 

Ponnds. 

Ounces. 

^'o^^JXVU. 

Tinned. 

".15X".l5 

".1506X".1502 

".I486  <".  1493 

21 

0 

17" 

32" 

The  wire  coiled  over  an  arbor  eqaal  in  diameter  to  its  diagonal  with- 
out fracture. 

The  general  surface  of  the  wire  was  smooth  and  the  corners  rounded 
to  about  ".01  radius. 

The  tinning  appeared  continuous  without  naked  spots,  but  of  ex- 
cessive thickness  in  places. 

Along  one  surface  locally  the  tin  was  found  to  be  ".013  thick,  and 
generally  the  coating  appeared  to  be  from  ".OOOJ  to  ".0005  thick. 

No.  3784. 

Sectional  area,  ".1488x  'M496=.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SnooeaslTe 
elongation 
per  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

no 

440 
880 
1,320 
1,780 
2,200 
2,810 
2.420 
2,530 
2;  040 
2.750 
2.800 
2,070 
3,080 
8,100 
8,800 
3,410 
8,520 
8,680 
3,678 

Poundt. 
6.000 
20,000 
40,000 
60,000 
80,000 
100.000 
105,000 
110,000 
116,000 
120,000 
125,000 
130,000 
135.000 
140,000 
145.000 
150.000 
156,000 
160.000 
165. 000 
167,180 

Inch, 
0. 

.00066 

.00137 

.00211 

.00294 

.00388 

.00417 

.00444 

.00473 

.00507 

.00548 

.00588 

.00638 

.00600 

.00771 

.00876 

.01029 

.015 

.020 

Inch. 
0. 

.00006 
.  00071 
.00074 
.00083 
.00094 
.00029 
.00027 
.00029 
. 00034 
.00041 
.00040 
.00050 
.00052 
.00081 
.00105 
.00153 
.00471 
.005 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

1'" 

General  summary. 

Tensile  strength  per  square  inch  of  original  seotiou pounds..  167,180 

Elaetic  limit  per  sauare  inch  of  original  section do...  120,000 

Elongation  per  inoQ  after  rnptare inch. .        . 012 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00507 

Keduction  in  area  after  rupture,  per  centum  of  original  section 27.3 

Position  of  rupture 2".9  outside  the  gauged  section 

Character  of  broken  surface fine  silky 
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SQUARE  AND   FLAT   STEEL   WIRE. 
No.  3786. 


Sectional  area,  'M495x'M490=.022  square  inch. 
Ganged  length,  10". 


AppUed  loads. 

Klon  Ration 
per  iDch. 

SnccesBive 
elonjEation 
per  inch. 

PermaDent 
aet. 

Successive 

permanent 

set 

Remaika. 

TotaL 

Per  ftquRre 
inoh. 

Foundi. 
110 
440 
880 
1,320 
1,760 
2,200 
2,310 
2,420 
2,530 
2,640 
2,750 
2,860 
2.970 
3,080 
8.100 
3,300 
3,410 
3,520 
3,630 
3,650 

Pounds. 
5,000 
20,000 
40,000 
60,  (KM 
80,000 
190,000 
105,000 
110,000 
115,000 
120,000 
125,000 
180,000 
135,  UOO 
140.000 
145,000 
150,000 
155,000 
160,000 
165,  OCO 
165, 910 

Inch, 
0. 

.00069 
.00139 
.00215 
.00305 
.00418 
.00439 
.00478 
.00519 
.00564 
.00614 
.00671 
.00740 
.00829 
.00050 
.012 
«014 
.019 
.029 

Inch, 
0. 

.00059 
.00080 
.00076 
.00090 
.00108 
.00026 
.00030 
.00041 
.00045 
.00050 
.00067 
.00069 
.00088 
.90121 
.0025 
.002 
.005 
.010 

Inch. 

0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  165, 910 

Klastio  limit  per  sqaare  inch  of  original  section do...  110,000 

Elongation  per  inch  after  rupture inch..        .024 

Klongation  per  inch  under  strain  at  elastic  limit do...    .00478 

Kednclion  in  area  after  rupture,  per  centum  of  original  section 20.1 

Position  of  rupture at  middle  of  specimen 

Character  of  broken  snrfiaoe fine  silky 


SQUARE  AND  PLAT  STEEL  WIRE 

No.  3786. 

Sectional  area,  ".I486  x  'M506  =  .022  square  inch. 
Gauged  length,  W. 
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Elongation 
per  inch. 

Sncceaaiye 
per  inch. 

Permanent 
set. 

Saoceseive 
set. 

RemarkB. 

Total. 

Per  square 
inch. 

Pound*. 
110 
440 
880 
1.820 
1.760 
3,200 
2,810 
2;  420 
2,530 
2,640 
2.750 
2.860 
2.970 
8.080 
8.190 
8,800 
8.410 
8,  .520 
8.630 
8.740 

Pound*. 
5,000 
20,000 
40,000 
60.000 
80,000 
100.000 
105,000 
110.000 
115.000 
120.000 
125.000 
130,000 
185,000 
140,000 
145,000 
150,000 
155.000 
.     160.000 
165,000 
170,000 

Inch. 
0. 

.00053 
.00128 
.00205 
.00284 
.00360 
.00398 
.00410 
.00445 
.00477 
.00503 
.00542 
.00502 
.00628 
.00680 
.00776 
.00014 
.OIB 
.017 
.028 

Inch. 
0. 

.00053 

.00075 

.000.7 

.00079 

.00083 

.00029 

.00021 

.00026 

. 00032 

.00028 

.00037 

.00030 

.00036 

.0U061 

.00087 

.00138 

.00386 

.004 

.Oil 

Ineh. 
0. 

Inch. 
Ol 

Initial  load. 

Elastic  limit. 
Tensile  stronRth. 

General  8nmmarif. 
• 

Tensile  strength  per  sqnare  inch  of  originftl  section. pounds..  170,000 

Elastic  limit  per  sqoare  Inch  of  ori^nal  section do...  180,000 

Klongatiou  per  inen  after  mptare Inoh..       .015 

Slongatlon  per  inch  under  strain  at  elastic  limit do...    .00542 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27.3 

Position  of  rupture 4".25  outside  the  ganged  section 

Character  of  broken  surface line  silky 
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SQUARE  AND  FLAT  STEEL  WIBE. 
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SQUARE  AND  FLAT  STEEL  WIRE. 
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SQUARE   AND   PLAT   STEEL   WIRE. 


SQXTABE  AND  FLAT  TUTITED  AlTD  UHTmiTED  STEEL  WIBE  FROM 
B.  H.  WOLFF  &  CO.,  LIMITED. 

FIRST  LOT. 

Coil  No.  1.    Weighty  68  J  pounds. 

'MO  Square  Wire. 

No  3146. 

Sectional  area,  ".0994  x  ".0994  =  .0098  square  incli. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snecesaive 
elongation 
per  inch. 

Permaoent 
set. 

Successive 

permanent 

set. 

Roiuarks. 

Total. 

Per  square 
inch. 

Poundi. 
49 
196 
892 
588 
784 
980 
1,029 
1,078 
1,127 
1,176 
1,226 
1,274 
1,828 
1,372 
1.421 
1,470 
1,619 
1,568 
1,617 
1,666 
1,715 
1,761 
1.813 
1,862 
1,911 
1.960 
2.009 
2,058 
2.107 
2,148 

Pounds. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
106.000 
110, 000 
116. 000 
120,000 
125,000 
180, 000 
135,000 
140,000 
145, 000 
150.000 
155.000 
160,000 
165.000 
170, 000 
175,  OrO 
IHO,  000 
185, 000 
190, 000 
J95.000 
200.  000 
205, 000 
210. 0«i0 
215,010 
219, 180 

Inch. 
0. 

.00064 
.00144 
.00224 
.00304 
.00396 
.00427 
.00450 
.00476 
. 00503 
.00530 
.00559 
.00594 
.00624 
.00602 
.00695 
.00739 
. 00769 
.00817 
.00869 
.00914 
.00968 
.01032 
.01106 
.018 
.014 
.015 
.017 
.019 

Inch. 
0 

.00064 
.00080 
.00080 
. 00080 
.  001192 

.ooo:u 

.OU023 

.00020 

.00027 

.00027 

.  00029 

.10035 

.00030 

.00038 

.00033 

.00044 

.00030 

.00048 

.00052 

.00045 

.00054 

.OOOBl 

.00074 

.00194 

.001 

.001 

.002 

.002 

Inch. 
0. 

Inch. 
0. 

luitialload. 

.00004 

.00004 

.00025 

.00021 

' 

Elastic  limit. 

Teusile  Btr«»Dgth. 

' 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  219^  180 

Elastic  limit  per  sqnare  inch  of  origlnalsection do. ..  160,000 

Elongation  per  inch  after  ruptnre inch..        .0(19 

Klougatlon  per  inch  under  strain  at  elastic  limit do...    .00769 

lleduction  in  area  after  rapture,  per  ctmtam  of  original  sectiou 34. 7 

Position  of  ruptore 4".6  outside  the  gauged  section 

Character  of  broken  surface ....fine  silky 


SQUARE   AKD   FLAT   STEEL   WIRE. 

No.  3147. 

Sectional  area,  ''.0994  x  ".0994= .0098  square  inch. 
Gauged  length,  W. 
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Applied  loads. 

EloneaUon 
perlDch. 

Sncceasive 
elon  Ration 
per  inch. 

Permanent 
set. 

Sacoesaive 

permanent 

set. 

Remarks. 

Total. 

Poundi. 
49 
186 
392 
688 
784 
960 
1,029 
1,078 
1.127 
1,176 
1,226 
1.274 
1.323 
1,372 
1,421 
1,470 
1,619 
1,668 
1,617 
1,666 
1,716 
1,764 
1,813 
1,862 
1,911 
1,960 
2,009 
2,068 
2.107 
2.156 
2,176 

Per  aqnaro 
inch. 

Pound*. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
105,000 
110.000 
115,000 
120,000 
125.000 
130.000 
135,000 
140,000 
145.000 
160,000 
156.000 
160,000 
165,000 
170,000 
176,000 
180,000 
185,000 
190,000 
196,000 
200,000 
205,000 
210,000 
215, 000 
220,000 
222,040 

Jneh. 

0. 

.00068 
.00144 
.Q0220 
.00300 
.00389 
.00408 
.00433 
.00460 
.00486 
.00513 
.00639 
.00668 
.00599 
.00629 
.06662 
.00600 
.00737 
.00772 
.00814 
.00859 
.00907 
.00958 
.  o:020 
.01089 
.01170 
.012 
.014 
.016 
.021 
.024 

Ineh. 
0. 

.00068 
.00076 
.00070 
.00080 
.00089 
.00019 
.00025 
.00026 
.00026 
.00028 
.00026 
.00029 
.00031 
.00030 
.00033 
.00037 
.00038 
.00035 
.00042 
.00045 
.00048 
.00051 
.00062 
.00069 
.00081 
.00130 
.001 
.002 
.005 
.003 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 





General  summari/. 

Tensile  strength,  ]>er  sqnare  inch  of  oiijElnal  section poands..  222,040 

Ifilasticlimit  per  square  inch  of  original  section do...  165,000 

JSIongation  perinea  after  mpture inch..        .014 

Slongation  per  inch  under  strain  at  elastic  limit do...    .00772 

deduction  in  area  after  rupture,  per  centum  of  original  section 34.7 

Position  of  rupture near  middle  of  ganged  section 

iJharaoter  of  broken  surface fine  silky 
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SQUARE    AND    PLAT    STEEL    WIRE. 
No.  3148. 


Sectional  area,  ''.0994x".0994=.0098  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

ElODKation 
per  iuch. 

Succesaive 
eloneatiou 
per  Inch. 

Pernmuent 
set. 

SllCCdSSiTB 

Remarks. 

Total. 

Per  Bqnare 
incli. 

periuauenfc 
set. 

Poundt. 
49  , 
106 
302 
588 
784 
980 
1, 029 
1,078 
1,127 
1.176 
1,225 
1,274 
1,323 
1,372 
1,421 
1,470 
1,519 
1,568 
1,617 
1,666 
1  715 
1,764 
1,  813 
1,862 
1.911 
1,960 
2,009 
2,058 
2, 107 
2,156 
2,167 

Pound*. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
105, 000 
110.  000 
115,000 
120,000 
125,000 
130,000 
135,000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180.000 
185,000 
190,000 
105,000 
200.000 
205,000 
210,000 
215,000 
220.000 
221, 120 

Inch. 
0. 

.00063 
.00148 
.00223 
.00312 
.00398 
.00418 
.00442 
.00467 
.00491 
.00517 
.00512 
. 00572 
.00597 
.00622 
.00655 
.00683 
.00717 
.00749 
.00784 
.00822 
.00866 
.00914 
.00966 
.  01038 
.01127 
.012 
.014 
.015 
.020 
.026 

Inch. 
0. 

.00063 
.00086 
.00075 
.  00089 
.00086 
.00020 
.00024 
.00025 
.00024 
.00020 
.00025 
.00030 
.00026 
.00025 
.00033 
.60028 
.00034 
.00032 
.00035 
.00031 
.00044 
.00048 
.00052 
.00072 
.00089 
.00073 
.002 
.001 
.005 
.006 

Inch, 
0. 

IneJu 
0.   ■ 

Initial  load. 

Elaatio  limit. 
Tenn  le  strength. 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    221,120 

ElaHtio  limit,  per  square  inch  of  original  section do...    175,000 

Eluiigation  per  inch  aft»ir  rupture inch..         .008 

Klnngation  per  inch  under  strain  at  elastic  limit do...      .00821 

Reduction  in  area  after  rupture,  per  oentuui  of  original  section  42.9 

Position  of  rupture r'.85  outside  the  ganged  sectioii 

Character  of  broken  surface fine,  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

Coil  No.  2.     Weight  51  pounds. 

".10  Square  Wire. 

No.  3149. 

Section  area,  ".0991  x".0991=.0098  square  inch. 
Ganged  length,  10". 
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ApplU 
Total. 

Pounds. 
49 
196 
302 
588 
784 
980 
1.U29 
1,078 
1,127 
1,176 
1,225 
1.274 
1.323 
1,372 
1,421 
1.470 
1.519 
1,568 
1,617 
1,666 
1.715 
1,764 
1,813 
1,862 
1.911 
1.960 
2.000 
2.058 
2.107 
2,142 

KllORds. 

Per  enuare 
iucii. 

BloiiKAtioii 
per  inch. 

SucoeMive 
elon^tioD 
per  inch. 

Permanent 
set. 

SacceMivo 

pcruiaiient 

set. 

Hemarkn. 

Pmmds. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
105,000 
110,000 
115.000 
120,000 
125.000 
130.000 
135,000 
140.000 
145.000 
150,000 
155,000 
160.000 
165,000 
170,000 
176,000 
180.000 
185,000 
190,000 
105,000 
200,000 
205,000 
210,000 
215,000 
218,670 

Inek, 

0. 

.00068 
.00143 
.00222 
.00307 
.00394 
.00415 
.00437 
.00464 
.00480 
.00517 
.00547 

Jneh, 
0. 

.00068 
.00075 
.00079 
.00085 
.00087 
.00021 
.00022 
. 00027 
.000/5 
.00)28 
0(Ni:to 

Inch, 
0. 

IncK 

0. 

Initial  IomL 

Elaatic  limit. 
Tensile  strength. 

.00574    1        .00027 
.00606            .00032 
.00637            .00031 

.00668         .ooo:m 

1      

1 

.00743 
.00781 
.00822 
.00872 
.00922 
.00978 
.01050 
.01127 
.01227 
..013 
.015 
.019 
.025 

.00035 
.00038 
.00011 
.OOO-V) 
.  00050 
.00056 
.00072 
.00077 
.00100 
.00073 
.001 

1 

.004 
.006 

General  ei^mmary, 

Tenailo  strength  per  square  inch  of  original  section pounds. .  218, 570 

Bl)«Atic  limit  per  sauare  inch  of  original  section do...  165,000 

Elongation  per  inch  after  rupture iufh  .        .013 

Elongation  per  inch  nnder  strain  at  elastic  limit dt>. ..    .00781 

Redaction  in  area  after  ruptore,  per  centum  of  original  section 20.6 

Position  of  mpturo ".65  inside  the  gauged  section 

Character  of  broken  surface fine  silky 
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SQUARE   AND   FLAT   STEEL   WIEE. 
No.  3150. 


Sectional  area,  ''.0988x".0988=".0097  square  inch. 
(Gauged  length,  10". 


Applied  loads. 

Elongatiou 
per  inch. 

Snccessive 
elongation 
per  inch. 

Permanent 
set 

Sucoemive 

permanent 

set 

Remarks. 

Total, 

Per  square 
inch. 

Pounds. 

48 

194 

388 

582 

776 

070 

1,018 

1,067 

1,115 

1.164 

1,212 

1,261 

1,309 

1,358 

1,406 

1,455 

1,503 

1,552 

1,600 

1,649 

1  697 

1,746 

1,794 

1,843 

1.891 

1,940 

1,988 

2,037 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80. 000 
100,000 
105.000 
110.000 
115.000 
120.000 
125,  IKH) 
130,000 
185,000 
140,000 
145.000 
150.000 
15.%  000 
160,000 
165,  000 
170.000 
176,000 
180.000 
185. 000 
190.000 
195.000 
20U,000 
205,000 
210,000 
215.006 
217,  730 

Jnoh. 

0. 

.00067 
.00145 

.00307 

.00398 

.00414 

.00440 

.00467 

.00494 

.0O5'22 

.00550 

.00577 

.00604 

.00638 

.00670 

.00707 

.00740 

.00777 

.00817 

.00868 

.00948 

.00990 

.01058 

.01150 

.01265 

.014 

.015 

.OIP 

.026 

Ineh. 
0. 

.00067 
.00078 
.00077 
.00085 
.00091 
.(f0016 
.00026 
.00027 
.00027 
.00028 
.00028 
.00027 
.00027 
.00034 
.00032 
.00037 
.00033 
.00037 
.00040 
.00051 
.00080 
.00042 
.00068 
.00092 
.00115 
.00135 
.001 
.004 
.007 

Ineh, 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

1      2.085 
1      2,112 

General  summary. 

Tenaile  strenf^tb  per  sqaare  inch  of  original  section pounds..  217,730 

Klastic  limit  per  sanare  inch  of  original  section do...  165,000 

Kloagation  per  inon  after  rapture inch..        .017 

Elonf^ation  per  inch  under  strain  at  elastic  limit do...    .00777 

Keduction  in  area  alter  ruptuie,  per  centum  of  original  section 2&  9 

Pom ition  of  rupture 2".5  inside  the  gauged  section 

Character  of  broken  surface fine  silky 


SQUARE  AND   FLAT   STEEL   WlhE. 

No,  3151. 

Sectional  area  '^0989  x  ".0987=.0097  square  inch. 
Gauged  length,  10'^ 
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AppUed  loads. 

El0Ilf(»ti0D 

per  inch. 

Sacoewive 
elongatiou 
per  iDoh. 

Permanent 
set. 

SaoceeslYe 

pennanent 

set 

Semarks. 

Total. 

Per  Muare 
incki. 

Powids, 
48 
194 
388 
582 
778 
970 
1,018 
1.087 
1,U5 
1,164 
1.212 
1.261 
1,309 
1,368 
1.408 
1,456 
1,603 
1.552 
1,800 
1,849 
1.897 
1,746 
1.794 
1,843 
1,891 
1,940 
1,988 
2,037 
2,085 
2.128 

Pound*. 
5,000 
20,000 
40,000 
80.000 
80,000 
100,000 
106.000 
110.000 
116,000 
120.900 
125,000 
130.000 
185,000 
140.000 
145,000 
160,000 
155.000 
160,000 
166,000 
170,000 
175^000 
180,000 
186,000 
190,000 
195.000 
200,000 
205.000 
210,000 
215,000 
219.880 

Inch. 
0. 

.00088 
.00143 

.00302 

.00392 

.00411 

.00482 

.00461 

.00488 

.00512 

.00542 

.00587 

.00509 

.00627 

.00668 

.00701 

.00787 

.00772 

.00813 

.00861 

.00915 

.00072 

.01048 

.01123 

.01248 

.014 

.016 

.018 

.021 

Ineh. 

a 

.00088 

.00075 

.00070 

.00080 

.00000 

.00019 

.00021 

.00029 

.00025 

.00026 

.00030 

.00025 

.00032 

.00028 

.  00041 

.00033 

.00036 

.00035 

.000.11 

.00048 

.00054 

.0O0.'>7 

.00076 

.00073 

.00123 

.00154 

.002 

.002 

.003 

Jneh, 
0. 

Ineh. 
0. 

luitialload. 

Elastic  limit 
Tonsils  strength. 

Oeneral  summary. 

Tensile  strength, per  sqnare Inch oforlffinal  section ponnds..  219,880 

Klastio  limit  per  square  inch  of  original  seotioo do...  165,000 

Elongation  per  inon  after  rapture inch..       .011 

Slongation  per  Inch  nnder  strain  atelastio  limit do...    .00772 

Redootion  in  area  after  ruptant,  per  oenta iri  of  original  section 25. 8 

Position  of  mptare at  one  extremity  of  ganged  section 

Character  of  orokensorCsoe , ,., ...» • fine  silky 


r-T?-- 


606  SQUARE  AND  FLAT  STEEL  WIRE: 

Coil  No.  3.     Weighty  50  pounds. 

Flat  Wire. 

No.  3152. 

Sectional  area,  'M490  x  ''.0744  =  .01 1  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

Elotisatlon 
perTnoh. 

Sneceflstve 
elongation 
per  inch. 

Pormanent 
set. 

Sacoesaive 

set. 

Remarks. 

Total. 

PerBonare 

PoundM. 
55 
220 
440 
660 
880 
1,100 
i;i55 
1,210 
1,266 
11820 
1,875 
1,430 
1,486 
1,540 
1,505 
1.660 
1,705 
1,760 
1.816 
1,870 
1,025 
1,080 
2.035 
2,090 
2,146 
2,210 
2,255 
2,310 
2,865 
2,420 
2,476 
2,512 

Pounit. 
6.000 
20,000 
40,000 
60,000 
80,000 
100,000 
106.000 
110,000 
115,000 
120,000 
J25,000 
130,000 
186,000 
liO.OOO 
145,000 
160,000 
165,000 
160,000 
165,000 
170.000 
175,000 
180,000 
185.000 
190.000 
105,000 
200,000 
205.000 
210,000 
215.000 
220,000 
225,000 
228,860 

0. 

.00062 
.00136 
.00210 
.00295 
.00380 
.00403 
.00425 
.00440 
.00471 
.00490 
.00523 
.00545 
.00570 
.00595 
.00623 
.00651 
.00681 
.00707 
.00741 
.00773 
.00810 
.00646 
.00903 
.00063 
.01040 
.OHIO 
.01260 
.016 
.017 
.020 
.025 

Inch. 
0. 

.00062 

.00074 

,00074 

.00085 

.00085 

.00023 

.00022 

.00023 

.00023 

.00026 

.00027 

.00022 

.00026 

.00026 

.00028 

.00028 

.00030 

.00026 

.00084 

.00032 

.  00037 

.00036 

.00057 

.00060 

.00077 

.00070 

.00150 

.00240 

.002 

.003 

.006 

Incfe. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  S28;360 

Elasticlimit  per  sanare  inch  of  original  section do...  185,000 

Elongation  per  Inon  after  rapture inoh..       .014 

Elongation  por  inch  nnder  strain  at  elastic  limit do...    .00846 

licdiiction  in  area  after  mpture,  per  centum  of  original  section 29. 1 

Position  of  rupture 2". 6  inside  the  gauged  section 

Character  of  broken  surface flaeaUky 


SQUARE   AND   FLAT    STEEL    WIRE. 

No.  3153. 

Sectional  area,  'M490x  ".0744  =  .011  square  inch. 
Gauged  length,  10'^ 
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Applied  loads. 

Eloneatlon 
per  inch. 

Snocesslve 
elongation 
per  inch. 

Permanent 
eet. 

Inch. 
0. 

Successive 

permanent 

set. 

Bemarks. 

TotaJ. 

Per  square 
ino^. 

P<mnd». 
56 
220 
440 
660 
880 
1,100 
1,156 
1,210 
1,265 
1,320 
1,375 
l,f30 
1,485 
1,M0 
1,595 
1.650 
1,705 
1,760 
1,816 
1,870 
1,925 
1,980 
2.035 
2,090 
2,145 
2,200 
2,256 
2,310 
3,365 
2,420 
2,476 
2.630 

Pounds. 
6,000 
20,000 
•       40,000 
60.000 
80,000 
100,000 
105,000 
110.000 
115,000 
120,000 
125,000 
130,000 
135.000 
140,000 
145,000 
150.000 
156,000 
160,000 
165,000 
170, 000 
175.000 
180,000 
185,000 
190,000 
195, 000 
200.000 
205.000 
210.000 
215^000 
220,000 
225,000 
230,000 

Inch. 
0. 

.00068 
.00139 
.00212 
.00292 
.00378 
.00399 
.00422 
.00445 
.00469 
.00495 
.00519 
.00544 
.00569 
.  00594 
.00624 
.00650 
.00679 
.00709 
.00742 
.00776 
.00800 
.00845 
.00889 
.0094£ 
.01005 
.01088 
.  01210 
.014 
.016 
.018 
.023 

Inch. 

.     0. 
.00068 
.00071 
.00073 
.00080 
.00086 
.00021 
.00023 
.00023 
.00024 
.00026 
.00024 
.00025 
. 00025 
.00025 
.00030 
.00026 
.00029 
. 00030 
. 00U33 
.00033 
.00034 
.00030 
.00044 
.00056 
.00060 
.00083 
.00122 
.00190 
.002 
.002 
.005 

Inch, 
0. 

Initial  load. 

■ 

Elastic  limit 

Tensile  strength. 

:::::::::*** 



:::;:::::::::::::::: 





j 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  nection .' pounds..  230,000 

Elastic  limit  peraquare  inch  of  original  nection do...  185,000 

Elongation  per  inch  after  ruptaro inch . .        .  006 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00845 

KedacUon  in  area  after  rupture,  per  centum  of  original  section 32.7 

Position  of  rupture 8".25  outside  the  gauged  aection 

Character  of  broken  soriace fine  silky 
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SQUARE    AND    FLAT    STEEL    WIRE. 
No.  3154. 


Sectional  area,  'M490x''.0744=.01l  square  inch. 
Gauged  length,  W. 


Applied  loads. 

Elonjsatiou 
per  inch. 

Suocesnive 
«loD|ration 
per  inch. 

Permaneut 
aet 

SucoeKftive 

permauent 

aet. 

RemarkH. 

ToUl. 

Per  aqnare 
inch. 

Poundi. 
55 
220 
440 
660 
880 
1,100 
1,155 
1, 210 
1,265 
1,820 
1,376 
1,430 
1485 
1,640 
1,595 
1,650 
1.705 
1,760 
1,815 
1,870 
1,925 
1,980 
2,035 
2,090 
2,145 
2,200 
2,255 
2,310 
2.366 
2,420 
2.475 
2,508 

Pimnds. 

6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
106,000 
110, 000 
115,000 
120,000 
126,000 
130,000 
135.000 
140,000 
145,000 
150,000 
156,000 
160,000 
165^000 
170.000 
175,000 
180,000 
185,000 
190,000 
196,000 
200,000 
205,000 
210,000 
215,000 
220,000 
225,000 
228,000 

Inch, 

0. 

.00072 
.00147 
.00222 
.00307 
.00393 
.00415 
.00437 
.00462 
.00487 
.00512 
.00587 
.00662 
.00587 
.00611 
.00688 
.00668 
.00693 
.00727 
.00757 
.00786 
.00821 
.00860 
.00908 
.00961 
.01037 
.01120 
.01250 
.014 
.010 
.020 
.027 

Indi. 
0. 

.00072 

.00075 

.00075 

.00085 

.00086 

.00022 

.00022 

.00025 

.00026 

.00025 

.00026 

.00025 

.00027 

.00024 

.00027 

.00030 

.00025 

.00034 

.00030 

.00029 

.00035 

.00039 

.00048 

.00053 

.00076 

.00083 

.00130 

.00150 

.002 

.004 

.007 

Inch. 
0. 

Jneh. 
0. 

Initial  luad. 

Elastic  limit 

Tensile  stren/ith. 

General  summary. 

Tensile  strenfj^h  per  square  inoh  of  orij^al  section pounds..    288,000 

Elastic  limit  per  sanare  inch  ot  original  section do...    185,000 

Blongation  per  inch  after  mptnre inch..         .017 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00860 

Redaction  in  area  after  rupture,  per  centum  of  original  section 27.  S 

Position  of  rnpture 1"  inside  the  gauged  sectkm 

Character  of  hroken  snrfaoe fineaOJky 


SQUARE  AND  FLAT  STEEL  WIRE. 

Coil  No.  4.     Weight  54  pounds. 

Flat  Wire. 

No.  3155. 
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Sectional  area,  'M483x".0740=:.(Jll  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

EloojEatSoii 
per  iuch. 

SucccMsive 

^_ 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

eluiij^iition      ^J       "   p«Tniauent 
ptriucli,   .        "*""               set. 

Pound*. 
65 

220 
440 
660 
880 
1,100 
1,1.^5 
1,210 
1,265 
1,320 
1,375 
1,430 
1.486 
1.540 
1,695 
1,650 
1,705 
1,766 
1,815 
1,870 
1.925 
1,980 
2,035 
1,090 
2.145 
2.200 
2,255 
2.310 
2.365 
2,420 
2,445 

Pound*. 
5,000 
20,0(10 
40.000 
60.000 
80,000 
100.000 
105,000 
110,000 
115.000 
120,000 
125,000 
130.000 
135.000 
140.000 
145,000 
150.000 
166,000 
160,000 
165,000 
170.000 
175.000 
180,000 
185^000 
190,000 
195,000 
200.000 
205.000 
210, 000 
215,000 
220.000 
222,370 

Inch. 

0. 

.00070 
.00142 
.00222 
.00303 
.00388 
.06410 
.00432 
.00453 
.00470 
.00500 
.00524 
.00548 
.00572 

Inch. 
0. 

.00070 
.00072 

.00081 

Inch. 
0. 

Inch. 
0. 

Initial  load.     . 

Elastic  Umit 
Tensile  strength. 

1 : 

.00085 
.00(»2i 
. 00022 

1 

":■: 

. 0GO21 
. ( 0U20 
.000-21 
.00024 
.01)024 
.00024 

t 

:::.;:::;::  1...:::::::;: 

^!.ii.!i....i--l*------- 

.00508 

.  01*020 

.00622 
.00648 
.00678 
.00708 
.00788 
.00771 
.00808 
.00851 
.00911 

.  0<'024 
.00026 
.00030 
.00030 

.00030 
.00033 
.00037 
. 00043 
.00000 

j 

1 

.  00970             noiif^H 

.01062 

.01108 

.01322 

.015 

.019 

.022 

.  ooom:j 

.00 106 

.00154 
.00178 
.004 
.003 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  sociion pounds..  222,270 

Slastie  limit  per  sanare  inoh  of  original  section do...  180.000 

Elongation  per  inch  after  rapture inoh..       .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00808 

Kednction  in  area  after  rupture,  per  centum  of  original  section 29.1 

Position  of  rupture 1". 4  outside  the  gaugod  section 

Character  of  broken  surfkoe fine  silky 

H.  Ex.  165 39 
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8QUABE   AND    FLAT   STEEL   WIRE. 
No.  3156. 


Sectional  area,  'M483x''.0740=.011  square  inch. 
Gauged  length,  10''. 


Applied  loiidB. 

SlODfcation 
per  inch. 

SacoeestTcr 
clonpaliou 
per  inch. 

Permanent 
set. 

SacceMive 

perniauent 

set. 

TotaL 

PerMiwre 
inch. 

BciimrkJi. 

Pound*. 
65 

220 
440 
600 
880 
1100 
1155 
1210 
1265 
1320 
1376 
1430 
1485 
1540 
1505 
1650 
1705 
1760 
1815 
1870 
1026 
1980 
2035 
2090 
2145 
2200 
2255 
2310 
2866 
2412 

Poundt, 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
105,000 
110,000 
115,000 
120,000 
126,000 
130,000 
185,000 
140,000 
146.000 
160,000 
155.000 
160.000 
165.000 
170,000 
176.000 
180.000 
185.000 
190,000 
195^000 
200.000 
205,000 
210,000 
215,000 
219,270 

Inch. 
0. 

.00062 
.00137 
.00212 
.00295 
.00381 
.00408 
.00430 
.00460 
.00471 
.00498 
.00622 
.00548 
.00576 
.00000 
.00028 
.00658 
.00600 
.00723 
.00768 
.00800 
.00846 
.00898 
.00933 
.01033 
.01149 
.01260 
.016 
.010 
.023 

0. 

.00062 

.00075 

.00075 

.00083 

.00086 

.00027 

.00022 

.00020 

.00021 

.00027 

.00024 

.00026 

.00028 

.00024 

.00028 

.00030 

.00032 

.00038 

.00036 

.00042 

.00046 

.00052 

.00055 

.00080 

.00116 

.00101 

.00250 

.001 

.004 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

EImUo  limit. 
Tensile  etrengtli. 

General  tummarjf. 

Tensile  etren^h  per  square  inch  of  original  section pounds..  219,270 

Elasticlimit  per  soaare  inch  of  original  section , do...   170.000 

ElonfEAtion  per  inon  after  rupture inoh..  .007 

Elonjration per  inch  under  strain  at  elastic  limit *. do...    .00768 

Kedootion  in  area  after  rapture,  per  centum  of  orifinal  section 26.4 

Poatiun  of  rapinre  6''.6  outside  the  gauged  section 

Cliaraoter  of  broken  surface ...» • finaallkj 


SQUARE    AND   FLAT    STEEL   WIEE. 

No.  3157. 

Sectional  area,  'M483x".0740=.011  sqaare  inch. 
Gauged  length,  1(K'. 
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Applied  loads. 

Elongation 
per  inch. 

Snocemiye 
elongation 
per  inch. 

Permanent 
set. 

SaccesniTe 

pei-maoent 

set 

Bemarka. 

Total. 

Peraqnare 
inch. 

Pounds. 
55 
220 
440 
660 
880 
1,100 
1,156 
1,210 
1,266 
1,320 
1,375 
1,430 
1.485 
1,540 
1.595 
1,650 
1.706 
1.760 
1,816 
1,870 
1,925 
1,980 
2,036 
2,090 
2,145 
2,200 
2,256 
2,310 
2,  .365 
2.420. 

Pounds. 
5.000 
20.000 
40,000 
60,000 
80,000 
100,000 
105. 000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000^ 
145,000 
150,000 
165,000 
160,000 
165,000 
170.000 
176.000 
180,000 
186,000 
190.000 
195,000 
200,000 
205,000 
210.000 
215,000 
220,000 

Inch. 
0. 
.00071 
.00148 

.00308 

.00391. 

.00412 

.00433 

.00468 

.00483 

.00507 

.00532 

.  005.^8 

.00585 

.00613 

.00640 

.00675 

.00708 

.00740 

.00776 

.  0('8l7 

.00861 

.  00905 

.00968 

.01043 

.01122 

.01238 

.014 

.016 

.021 

Inch. 
0. 

.00071 
.00077 
.00080 
.00080 
.00083 
.00021 
.00021 
.00025 
.00025 
.00024 
.00025 
.00026 
.00027 
.00028 
.00027 
.00035 
.00033 
.00033 
.00036 
.00041 
.00014 
.00044 
.00063 
.00075 
.00079 
.00116 
.00162 
.002 
.005 

Inch. 

0. 

Inch, 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  230,000 

Blastio  limit  per  square  inch  of  original  section do  ..  170,000 

Xlongation  per  inch  after  rnptare inch..       .009 

SIODgationperinchnnder  strain  at  elastic  limit do...    .00776 

Bediictiou  in  area  after  rupture,  per  centum  of  original  soctiou 34. 5 

Position  of  rupture .* I'M 5  outside  the  gauged  section 

Character  of  broken  surCaoe fine  silky 


612  SQUARE    AND    FLAT   STEEL    WIRE. 

SECOND  LOT. 

Call  No.  1. 

'M6  Square  Wire. 

No.  3386. 

Sectional  area,  ".1474 x'M474 =.0217  square  inch. 
Ganged  length,  10". 


Applied  loada. 

Elongation 
per  inch. 

SnoceMive 
oloDMtlon 
per  Inch. 

Permanent 
set 

Sttcceeslve 

permanent 

set. 

RemarkB. 

ToUl. 

Per  aqaare 

iDCD. 

Poundt. 
108 
434 
868 
1.302 
1.786 
2,170 
2.278 
2.387 
2,495 
2,604 
2;  712 
2.821 
2,929 
3.038 
3,146 
3,255 
3,363 
3,472 
3,580 
3.889 
3.797 
3,906 
4.006 

Pounds. 

6.000 

20,000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

115,600 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155, 000 

160,000 

165,000 

170,000 

175.000 

180,000 

184,  6i0 

Inch. 

0. 

.00059 
.00138 
.00221 
.00313 
.00418 
.00446 
.00471 
.00503 
.00536 
.00568 
.00609 
.00646 
.00688 
.00733 
.00788 
.00851 
.00933 
.01046 
.013 
.016 
.019 
.027 

Inch. 

0. 

. 00059 
.  0007tf 
.00083 
.00092 
.00105 
.00028 
.00025 
.00032. 
.00033 
.00032 
.00041 
.00037 
.  0i>042 
.0U045 
.00056 
.00063 
. 00082 
.00113 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
ElasUo  limit 

.00254 
.003 
.003 
.008 



Tensile  strength. 



General  ammnary. 

Tensile  (atren^rth  per  Aquare  inch  of  orisiual  section pounds..  184.610 

Klantic limit  per  sqnare  iDch  of  original  section   do...  135,000 

Kloiiu^ation  per  inch  after  rupture.  i i Inch..        .0  2 

Kloiigaiion  per  inch  nnder  strain  nt  elastic  limit   • do...    .09549 

Ke«liiction  in  area  after  rupture,  per  coiituiu  of  orii^inid  section 30.4 

I'oitition  of  rupture i"  inside  the  gauged  sceron 

Character  of  brolcen  sorfjice silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  3387. 

Sectional  area,  ".1472  x'M4:72=.0317  square  inch. 
Gauged  length,  10". 
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Applied  ItMda. 

Snocemive 
elunfnition 
perinob. 

Permanent 
set. 

Succeneive 

permanent 

aet. 

Bamarka. 

TotaL 

Persqiure 

Blon/i^ation 
per  inch. 

Pound*. 
108 
434 
868 

1,802 
1.736 
2,170 
2,27? 
2,387 
2.405 
2.604 

2.n2 

2,821 
2,927 
3,038 
3,146 
3,255 
8,863 
8,472 
8.580 
8,680 
8,707 
8,006 
4,016 
4.048 

Pounds. 
5,000 
20.000 
40,000 
60,000 
80,000 
100,000 
10^000 
110,000 
115^000 
120,000 
125,000 
180,000 
135.000 
140,000 
145.000 
150,000 
155»000 
160,000 
165,000 
170.000 
175.000 
180,000 
186^000 
186.540 

Inch, 
0. 

.00061 
.00138 

.00320 

.00420 

.00440 

.00470 

.00407 

.00527 

.00557 

.00500 

.00622 

.00660 

.00703 

.00740 

.00b07 

.00880 

.00085 

.0115 

.013 

.017 

.022 

.027 

Inch. 
0. 

.00061 
.00077 
.00080 
.0U003 
.00100 
.00020 
.00030 
.00027 
.00030 
.00030 
.00033 
.00032 
.00038 
.00043 
.00046 
.00058 
.00073 
.00105 
.00165 
.0015 
.004 
.005 
.005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  atrength. 

General  summary. 

Tenalle  atrength  per  a<|iiare  inch  of  original  flection I>onntla..    186,540 

ElaatiG  limit  per  aqoftre  inch  of  original  section  do...    140,000 

Elongation  per  inch  after  roptare inch..         .018 

Eiongfttion  per  inch  ander  strain  at  elastic  limit do...      .00660 

Redaction  in  area  alter  rapture,  per  centum  of  original  section 32.8 

Poeitionofraptore ^'  inside  the  gauged  aeotion 

Character  of  oroken  surfhoe silky 
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SQUARE    AND   FLAT   STEEL   WIRE. 
No.  3388. 


Sectional  area  ".1472  x  ".1474=, 0217  sqaare  inch. 
Ganged  length,  10". 


AppUed  loads. 

Blonjcation 
per  inch. 

SnoceMive 
olouf^ation 
per  Inch. 

Permanent 
set 

SacceMivo 
aet. 

Bemarka. 

ToteL 

Pot  aqaare 
inch. 

PoundB. 
108 
484 

868 
1,302 
1,736 
2,170 
2,278 
2,887 
2.495 
2,604 
2,712 
2,821 
2.927 
8,088 
3.146 
3.255 
3,863 
3.472 
3,680 
8,689 
3,797 
3,906 
3.907 

Pottfldff. 

6,000 
20.000 
40,000 
60.000 
80,000 
100.  OCO 
105.000 
110,000 
115.000 
120,000 
125.000 
180,000 
135.000 
140,000 
146,000 
150.000 
155,000 
160.000 
165,000  • 
170.000 
175, 000 
180,000 
181,190 

Inch, 
0. 

.00069 
.00148 
.00232 
.00322 
.00433 
.00463 
.00500 
.00532 
.00572 
.00616 
.00663 
.00710 
.00763 
.00828 
.00894 
.00982 
.01090 
.018 
.016 
.018 
.022 
.033 

Inch. 
0. 

.00069 
.00079 
.00081 
.00090 
•    .00111 
.00030 
.00037 
.00032 
.00040 

IncK 
0. 

Inch. 
0. 

Initial  load. 
ElaaUcHmit. 

Tenaile  strength. 

.00044 



.00047 

.00047 

.00100 

.00065 

.00066 

.00088 

.00108 

.00210 

.003 

.002 

.004 

.Oil 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands. .  184. 1 00 

ElaAticlimitpnr  square  inch  of  original  sec  lion do...  120,000 

Ifilungation  per  inch  after  ruptnre inoh..        .oaa 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00672 

Rednction  in  area  after  ruptnre,  per  oentnm  of  original  section 81.  B 

Position  of  mptnre 4.''2  Inside  the  ganged  aoctiouL 

Cliarmcter  of  broken  snrfisoe , silky 


SQUARE   AND   FLAT   STEEL   WISE. 
•  OoU  2. 
Plat  wire,  ".1492  x  ".0741 =.011  square  inch. 

No.  3389. 

Sectional  area,  ".1492  x".D741 =.011  square  incti. 
Gauged  length,  10^'. 
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AppU«dloikto. 

EloDKiition 
per  inch. 

SaocMRiTe 
elongation 
per  inch. 

Permanent 
set. 

SncoemiTe 
■et. 

Remarks. 

TotaL 

PersqnAre 
inoB. 

P&undt. 

65 

220 

440 

600 

880 

1,100 

1,166 

1^210 

1,206 

1,820 

i,8re 

1,430 
1,485 
J,  640 
1.505 
1,650 
1,706 
1,780 
1,816 
1,870 
1,825 
1,080 
2,036 
2.080 
2,146 
5l78 

5,000 
20,000 
40,000 
00,000 
80,000 
100,000 
106^000 
110,000 
115,000 
120,000 
126^000 
180.000 
186»000 
140.000 
145,000 
150,000 
155,000 
100,000 
105,000 
170,000 
175^000 
180,000 
186.000 
190.000 
105,000 
188,000 

Inch. 

0. 

.00060 
.00124 
.00204 
.00280 
.00880 
.00400 
.00428 
.00440 
.00476 
.00500 
.00580 
.00566 
.00500 
.00618 
.00650 
.00682 
.00720 
.00765 
.00820 
.00000 
.01015 
.012 
.016 
.020 
.027 

Inch. 

0. 

.00050 
.00074 
.00080 
.00086 
.00090 
.00020 
.00023 
.00026 
.00026 

..00025 
.00030 
.00025 
.00035 
.00028 
.00032 
.00032 
.00038 

IneK 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  streniEtb. 

. 

.00046 

.00055 

.00080 

.00115 

.00185 

.004 

.004 

.007 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section ponnds. 

Blastio  limit  per  sqoare  inch  of  original  seciion do.. 

Slongatloa  per  incn  after  mptare inch. 


Slongation  per  inoh  nnder  strain  at  elastio  limit do. 

Kedabtion  in  area  after  raptore,  per  centum  of  original  section 

Position  of  rapture 1^'.76  outside  the  ganged  section,  in  holder  Jaws 

Charaetsr  of  broken  svrlhee flnesUky 


188.000 
160,000 

.010 
.00720 

20.0 
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SQUARE  AND  PLAT   STEEL  WIRE. 
No.  3390.  * 


Sectional  area,  ".1492  x  ".0743=. Oil  per  square  inch. 
Gauged  length,  10". 


Applied  loada. 

SlonjsatioD 
per  inch. 

SnccesatTo 
elongation 
per  inch. 

Permanent 
set. 

Sacc^Mive 

permanent 

set. 

Remarks. 

ToUl. 

Per  soaare 

PoundM. 
56 
220 
440 
660 
880 
1,100 
1,156 
1,210 
1,265 
1.320 
1,875 
1,430 
1.485 
1,540 
1,595 
1,650 
1.706 
1,760 
1,815 
1,870 
1.925 
1.980 
2,035 
2,090 
2,118 

PoundM, 
•     6,0«0 
20,000 
40,000 
60.000 
80,000 
100,000 
105, 000 
110. 000 
115,  OOO 
120,000 
126,000 
130,000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185,000 
190,000 
192,640 

Inch. 
0. 

.00050 
. 00130 
.00210 
.00810 
. 00406 
.00426 
.00457 
.00483 
.00619 
.00548 
.00588 
.00622 
.00667 
.00708 
.00758 
.00808 
.00877 
.00948 
.01038 
.012 
.014 
.016 
.021 
.023 

Inch, 

0.  . 
.00050 
.00080 
.00080 
.00100 
.00005 
.00020 
.00032 
.00026 
.00036 
.00029 
.00040 
.00034 
.00045 
.00041 
.00060 
.00050 
.00069 
.00071 
.  00091 
.00161 
.002 
.002 
.005 
.002 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlo  limit. 
Tenaile  strength. 

:;':::::i::j  ::::::""" 

General  summary, 

Tnnsilo  strength  per  square  inch  of  original  flection pounds..  102,540 

Elastic  limit  per  square  inch  of  original  section do...  146,000 

KIongHtion  per  inch  after  rupture inch..        .  Oil 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00709 

Kedu'ctionin  area  after  rupture,  per  centum  of  original  section 27.3 

Position  of  rupture 1  ".2  outside  the  gauged  seotion 

Character  of  broken  surface sUky 


SQUARE  AND  FLAT  STEEL  WIHE. 

No.  3391. 

Sectional  area,  ".1493  x  ".0743  =  .011  square  inch. 
Ganged  length,  10". 
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Applied  l<Mda. 

Elongation 
permch. 

Snooessire 
eloDf[»tion 
per  inob. 

Permanent 
set. 

Saoceasive 
sot. 

Bomarlu. 

ToUl. 

Peraqaare 
inoh. 

PowuU. 
66 
820 
440 
•  060 
880 
1,100 
1.165 
1,210 
1,866 
1,820 
1.375 
1,480 
1,485 
1,540 
1.596 
1,660 
1,705 
1.760 
1,815 
1.870 
1,925 
1.980 
2,035 
2.090 
3.145 
2.168 

Povndt. 
6.000 
20,000 
40,000 
60,000 
80,000 
100,000 
106,000 
110,000 
116,000^ 
180,000^ 
125.000 
180.000 
185,000 
140,000 
146.000 
150,000 
155,000 
100,000 
166,000 
170,000 
175.000 
180,000 
186^000 
186.000 
195,000 
197.090 

Inch, 

0. 

.00060 
.00136 
.00212 
.00296 
.00390 
.00412 
.OOUl 
.00466 
.00497 
.00519 
.00564 
.00584 
.00618 
.00649 
.00689 
.00731 
.00771 
.00824 
.00895 
.00960 
.01060 

-.012 
.013 
.016 
.018 

Inch. 
0. 
.00060 
.0UU76 
.00076 
.00086 
.00002 
.  00022 
.00029 
.00025 
.00031 
.00028 
.00035 
.00030 
.00034 
.00031 
.00040 
.00042 
.00040 
.00053 
.00071 
.00065 
.00100 
.0014 
.001 
.003 
.002 

Inch, 
0. 

Inch. 

0. 

Initial  load 

ElasUo  limit. 
ToMlle  strength. 

::::::::;::; ::::.:: 

• 

' 

Omeral  9ummary, 

m 

Tensile  strength  pet  square  inch  of  orlffinaf  section ponndn..  107,090 

Rlastic  limit  per  square  inoh  of  oriKinalsection do...  160,000 

Blongation  per  inch  after  rnpr lire inch..        .003 

Elongation  per  inoh  ander  strain  at  elastic  limit do...    .00771 

Redaction  in  area  after  rapture,  per  coutiim  of  original  section 20. 0 

Position  of  mptare 3".3  outside  the  gauged  section 

Cliaiaoter  of  broken  sorfiaoe..... silky 


618  SQUARE' AND  PLAT  STEEL  WIRE. 

THIRD  LOT. 

The  coils  were  marked  1,  2,  and  3  when  receiredf  for  identification. 

Marks  on  coils. 

Coil  1,  no  marks. 

Coil  2,  stock,  8.  M.;  size,  15x9;  strength,  2290;  torsion,  10. 

Coil  3,  stock,  S.  M.;  size,  15x9;  strength,  2340;  torsion,  15. 

De9oription. 


Nam- 
berof 
ooil. 

Surface 
of  wire. 

Nominal 
dinienftion& 

Actual  dimensions. 

Weight  of  coil. 

Diameter  of  curve 
of  wire*. 

One  end. 

Other  end. 

Pounds. 

Oances.  In  coil. 

When  10- 
It-ased. 

1 
2 
8 

Tinned  . 
...do.... 
..do.... 

U          It 

.15X.075 
.16X.075 
.16X.076 

//        // 
.  1491  X.  0741 
.1488  X. 0730 
.  1486  X  .  0730 

//         // 
.  1492  X  .  0742 
.  1486  X  .  0732 
.  1485  X  .  0726 

65 
28 
17 

..u 

8 
8 

17 
16 
16 

// 
42 
42 

48 

The  surfaces  of  the  wires  were  smooth,  and  corners  roanded  to  about 
''.01  radius. 

In  general,  the  tinning  appears  of  uniform  thickness.  Each  coil, 
however,  showed  places  in  which  the  coating  was  broken,  exposing  tlie 
steel  in  minute  places. 

There  was  excess  of  tin  in  places  on  the  edges  of  coil  No.  1,  tlio 
thickness  being  in  these  places  ''.002ili. 

The  wires  coiled  successfully  over  an  arbor  'M3  diameter. 


SQUARE   AND   FLAT   STEEL   WIRE. 
Coil  Ko.  1. 
No.  37d3. 

Sectional  area,  ".1490  x  ".0742 =.011  square  inch. 
Gauged  leugth,  10". 
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Appliedloads. 

Elongation 
per  inoh. 

Snccoiisive 
elongation 
per  inotu 

Permanent 
net. 

Saccos8!vn 

' 

Total. 

Per  square 
inch. 

pemiaDciit 
•et. 

Remarkn. 

Poundt. 

56 

220 

440 

660 
880 
1,100 
1.155 
1,210 
1,265 
1,320 
1,375 
1,430 
1,485 
1,540 
1,605 
1,660 
1,705 
1,760 
1,815 
1,870 
1,025 
1.080 
2,036 
2,090 
2,145 
2,200 
2,209 

Pound: 
5.000 
20.000 
40,000 
00,000 
80,000 
100,000 
105.000 
110,000 
115.000 
120,000 
125.000 
130,000 
135,000 
140.000 
145.000 
150,000 
155.000 
160,000 
165.000 
170.000 
176.000 
180,000 
185.000 
100.000 
195,000 
200, 000 
200,820 

Ineh. 
0. 

.00070 

.00142 

.00220 

.00290 

.00377 

.00302 

.00411 

.00431 

.00461 

.00471 

.00491 

.00616 

.00638 

.00558 

.00681 

.00602 

.006^ 

.00650 

.00694 

.00733 

.00782 

.00860 

.00988 

.017 

.027 

.031 

Ineh. 
0. 

.00070 
.00072 
.00078 
.00070 
.00078 
.00015 
.00019 
.  00020 
.00020 
.  00020 
.00020 
.00025 
.00022 
.000  JO 
.00023 
.0002: 
.  00028 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
EUftUo  limit. 

j 

.OOOjO 
.  004>:t.~> 

.OOOiO 

.00049 

.00078 

.00128 

.00712 

.010 

.004 

.  ......... 



Tensile  strengtli. 

Genei'al  summary. 

Tenaile  strength  per  sqaaro  inoh  of  ori^nal  section pounds.    200.820 

Elaetio  limit  per  squaru  inch  uf  oriKinal  section do...    175,  nuO 

Elongation  per  inch  after  rapture inoh.         .120 

Elongation  per  inoh  under  strain  at  elascio  limit do...      .0b73d 

Kednctioninareaafter  rapture,  per  centum  of  original  section 32.8 

Position  of  rupture l'M6  Inside  the  gauged  section 

Character  of  broken  surfSsoe •iUcy 
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SQUARE   AND  Fi.AT   STEEL  WIRE. 
No.  3764. 


Sectional  area,  'M490x ''.0735 =.011  square  inch. 
Ganged  length,  10". 


Applu 
Total. 

5d  loads. 

Per  square 
inch. 

Elongatiou 
per  iuch. 

Snocessive 
eloDKation 
per  inch. 

PermftDent 
Bet. 

SucceaeiTe 

permaDent 

set. 

Bemarks. 

Pounds. 
55 
220 
440 
660 
880 
1,100 
1,165 
1.210 
1,265 
1,820 
1,376 
1,430 
1,485 
1.640 
1,596 
1,650 
1,705 
1,760 
1,816 
1,870 
1,925 
1,980 
2,035 
2.000 
2,145 
2,200 

Pounds, 
6,000 
20.000 
40.000 
60.000 
80,000 
100.000 
105, 000 
110.000 
116,000 
120,000 
125,000 
130,000 
135,000 
140.000 
145,000 
150,000 
165,000 
160,000 
165,000 
170,000 
176,000 
180,000 
185.000 
190,000 
196,000 
200,000 

Inch. 

0. 

.00076 
.00162 
.00234 
.00807 
.00387 
.00407 
.00422 
.00447 
.00466 
.00486 
.00510 
.00631 
.00650 
.00679 
.00508 
.00622 
.00650 
.00678 
.00717 
.00756 
.00806 
.00878 
.01002 
.015 

Inch. 
0. 

.00076 
.00077 
.      .00082 
.00073 
.00080 
.00020 
.00015 
.00025 
.00019 
.00020 
.00024 
.00021 
.00019 
.00029 
.00019 
.00024 
.00026 
.00028 
.00039 
.00038 
.00051 
.00072 
.00124 
.00498 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  at renf^th  per  sq aare  inch  of  oHficinal  section pounds . .  200,  OOO 

£1  aatic  limit  per  square  inch  of  01  iginal  section do...  176,000 

Elongation  perincb  after  rupture inch..       .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00755 

Reduction  in  area  after  rupture,  per  centum  of  original  section 37.3 

Position  of  rupture 7".35  outaide  the  ganged  section 

Character  of  broken  surface line  silky 


8QUAKE   AND   FLAT   STEEL   WIRE. 

No.  3765. 

Sectional  area,  'M490x  ".0740 =.011  square  inch. 
Ganged  length,  10^^ 
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Applied  loftda. 

Elongation 
per  inch. 

Saooeflstve 

Permanent 
set. 

Sncoemlve 

permanent 

seL 

Remarks. 

TotoL 

Per  aqnare 
Inch. 

PoundM, 
56 

229 
440 
660 
880 
1,100 
1,820 
1.875 
1,430 
1,485 
1,540 
1,595 
1,650 
1,705 
1.760 
1,815 
1,870 
1,925 
1,980 
2,035 
2,090 
2.145 
2,200 
2,220 

Poundt. 
^006 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
130,000 
135.000 
140,000 
145,000 
150,000 
155,000 
160,000 
166,000 
170,000 
175,000 
180.000 
185,000 
190.000 
195.000 
200,000 
201.820 

Inch. 

0. 

.00064 
.00137 
.00212 
.00292 
.00365 
.00428 
.00450 
.004<» 
.00512 
.00631 
.00533 
.00577 
.00597 
.00623 
.006.54 
.00085 
.00726 
.00774 
.00837 
.00975 
.016 
.020 

Inch. 

a 

.00064 
.00073 
.00075 
.00080 
.00073 
.00063 
.00022 
.00038 
.00024 
.' 00019 
.00023 
.00024 
.00020 
.00026 
.00031 
.00031 
.00041 
.00048 
.00063 
.00138 
.00625 
.004 

Inch. 
0. 

Initial  load. 

ElMtic  limit 
Tenaile  strength. 



Oeneral  summary, 

TensOe  strength  per  square  inoh  of  original  section ponnds..    201. 820 

Elastic  limit  per  Bonare  inch  of  original  section do...    170.000 

Elongation  per  Inon  afrerruptaro iuch..  .(H)8 

Elongation  per  incli  undnr  strtuii  st  elastic  limit do...      .00085 

lledactiouin  area  after  mptnre,  per  ceuiiim  of  original  seclion .         37.3 

Position  of  rupture 7".5  outside  the  ganged  section 

Character  of  l>n>ken  snrfaoe. fine  silky 
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SQUABS   AND   FLAT   STEEL   WIRE. 
Coil  No.  2. 
No.  3766. 


Hectional  area,  'M490x'^0730==:.01I  square  inch. 
Gauged  length,  W. 


Applied  loAds. 


Total. 


Foundt. 

55 

220 

440 

600 

880 

1,100 

1,320 

1,375 

1,480 

1,485 

1,540 

1,505 

1,650 

1.705 

1,760 

1.815 

1,870 

1,9S6 

1,080 

2,035 

2,000 

2,145 

2,200 


Per  Muare 
in  en. 


Pounds. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
180,000 
135,000 
140,000 
145,000 
160,000 
155,000 
160,000 
165, 000 
170,000 
175.000 
180,000 
185.000 
190,000 
195,000 
200,000 


Eloneatloft 
per  uoh. 


Inch. 
0. 

.00074 

.00149 

.00227 

.00307 

.00892 

.00468 

.00484 

.00506 

.00530 

.00540 

.00570 

.00595 

.00617 

.00642 

.00671 

.00708 

.00750 

.00800 

.00002 

.01080 

.017 

.025 


Sncoaeslve 
elongation 
per  Inch. 


Inch. 
0. 

.00074 
.00075 
.C0078 
.00080 
.00083 
.00076 
.00016 
.00022 
.00024 
.00019 
.00021 
.00025 
.00022 
.00025 
.00029 
.00037 
.00042 
.00050 
.00102 
.00178 
.00620 
.008 


Perraanont 


SnoceMire 

permanent 

set. 


iMh.      '.      Inch. 
0.  I      0. 


Remarks. 


Initial  load. 


Elaeiic  limtl 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  seotiou pounds..  200,000 

Elastic  limit  per  aoaare  Inch  of  original  section do...  170,000 

Elongation  per  inch  after  rupture inch..       .011 

Elongntion  per  inch  nnderntrain  atelastio  limit do...     .00708 

Reduction  in  area  after  rnpture, per  centum  of  original  section 87.S 

Position  of  rnpture 7''.0  oatside  the  gauged  section 

Character  of  broken  surface • flaeallkj 


SQUARE    AND   FLAT    STEEL   WIRE. 
Ko.  3767. 
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Sectional  area,  'M487x ''.0730=. Oil  sqaare  inch. 
CJaiiged  length,  10". 


AppUcd  loadft. 

Blonsation 
per  inch. 

Sucoeaaive 
elongation 
per  inch. 

Permanent 
Bet 

Sucoeaalve 
permanent 
set.    - 

Bemarks. 

Tofal. 

Per  square 
inch. 

Pound*. 
55 
220 

Pounds, 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,000 
130.000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185,000 
190.000 
195,000 
200,000 

Inch, 

0. 

.00076 
.00158 

.00311 
.00392 
.00472 
.UV487 
.00507 
.00527 
.00554 
.00575 
.00587 
.00624 
.00647 
.00673 
.00707 
.00744 
.00801 
.00888 
.01057 
.017 

Inch,    . 

a 

.00076 
.00077 
.00077 
.00081 
.00081 
.00080 
.00015 
.00020 
.00020 
.00027 
.00021 
.00022 
,00027 
.00028 
.00026 
.00034 
.00037 
.00057 
.00087 
.00169 
.00643 

Inch. 
0. 

Inch. 
0. 

InlUalload. 

Elastic  limit 
Tenalle  strenstb. 

440 

660 

880 

1  lUO 

1,320 

1  375 

1  4:t0 

]'  18') 

1,.M0 

1  505 

1  6.50 

1,705 

1  700 

1  815 

1,870 
1.025 
1.980 
2,035 
2.090 
2,145 
2,200 

General  summary, 

Tennile  strenglih  per  square  inch  of  nrisiual  Ai'otion ponnds. .  200. 000 

Klastic  limit  per  sqnare  inch  of  originul  Hectiou ..  do  ..  175,000 

Filonjcation  per  incli  after  rupture inch..        .000 

l^lnngatiOD  per  inch  under  Rtrnin  at  elastic  limit du  ..    .0074ft 

Re<1uctinD  in  area  after  rupture,  per  coutum  of  original  section 35.5 

Fosition  of  rupture 9"  outside  the  ganged  section 

.  Character  of  broken  surliace liuu  silky 
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SQUARE   AND   FLAT   STEEL    WIRE. 
No.  3768. 


Sectional  area,  'M487x  ".0730=. Oil  square  inch. 
Gauged  length,  W. 


Applied  loads. 


Total. 


Found*. 

65 

220 

440 

660 

880 

1.100 

1,320 

1,375 

1.430 

1.4»5 

1,540 

1.G96 

1.650 

l,7ft5 

1,760 

1,815 

1,870 

1,925 

1,980 

2,085 

2,090 

2,145 

2,200 

2,212 


Per  sqoare 
iocn. 


Poundi, 
5,000 
20.000 
40,0UO 
60,000 
80,000 
100,000 
120, 000 
125.000 
130,  OUO 
135,000 
140,000 
145.  UOO 
150,000 

l^5,ooo 

160.000 
165,000 
170,000 
176,000 
180,000 
185,000 
190,000 
195  000 
200,000 
201,090 


EloDgntion 
pttr  iuch. 


Inch, 
0. 

.00060 
.00145 
.00218 
.00298 
.00377 
.00458 
.00478 
.00503 
.  00522 
.00545 
.00567 
.00500 
.00612 
.00638 
.00668 
.0U704 
.00749 
.00806 
.00906 
. 01076 
.016 


Snoces<iiTe 
eloDKatlon 
per  inch. 


Inch, 
0. 


.00076 
.00073 
.00080 
.00079 
.00081 
.00020 
.00025 
.00019 
.00023 
.  0OU22 
.00023 
.00022 
.00026 
.00030 
.  00036 
.00045 
.00057 
.00100 
.00170 
. 00424 
.007 


PermaneDt 


Inch. 


Saoceftsire 

permaueut 

set. 


Inch, 


Itomarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  •ection pounds..    201,090 

S'astiolimitpersauare  inch  of  original  sect  ion da  ..    170,000 

Elongation  per  incn  alter  ru|*tiire iiicli  .  .013 

Kloiigation  per  incii  uiitlor  Attninatel.iNiio  limit du. ..      .00704 

Koduction  in  area  after  ruptui  o,  per  cuuiuiu  ut'  original  soctiun 28.1 

Position  of  rupture "  .75  outside  the  gauged  section 

Character  of  broken  surface flneailky 


SQUARE   AND   FLAT    STEEL   WIRE. 
Coil  JSTo.  3. 
No.  3769. 

Sectional  area,  ".1484" x. 0728 =.0108  square  inch. 
Ganged  lengthy  10". 
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AppUedliMds. 

ElonMtloii 
per  mob. 

SucoMsive 
elongation 
perlnch. 

Permanent 

aet. 

Successive 

permanont 

set. 

Reiimrlis. 

TotaL 

Feraanan 

Pounds, 
54 

216 
432 
648 
864 
1,080 
1,296 
1,350 
1,404 
1,458 
1,512 
1.566 
1,620 
1,674 
1.728 
1,782 
1,836 
1.800 

tss 

.03, 

PoundM. 
5,000 
20,000 
40.000 
60.0(»0 
80,000 
100,000 
120,000 
125,000 
130.000 
135,000 
140.000 
145.000 
150.000 
155,000 
160,000 
165.000 
170.000 
175,000 
180,000 
185,000 
188,700 

Inch, 
0. 

.00061 
.00141 
.00208 
.00284 
.00359 
.00444 
.00464 
.00484 
.00505 
.00530 
.00560 
.00585 
.00624 
.00685 
.00805 
.01150 
.018 
.023 
.030 

Inch, 
6. 

.00061 
.00080 
.00067 
.00076 
.00075 
.00085 
.U0020 
.00020 
.00021 
. 00025 
.00030 
.00025 
.00039 
.00001 
.00120 
.00345 
,00650 
.005 
.007 

Inch. 
0. 

Inch. 
0. 

InitUl  load. 

1 

;*/.;:". t;ii;;!:;'."! 

' 

1 

t 

"".'.'.".'.'.'.'.]  :::.":. 

Elastic  limit. 

1 

Tensile  strength 

Oeneral  summary, 

Xenaile  8treii8:th,  per  square  inch  of  ori^nal  section pounds..  188^700 

Blaatle  limit,  per  square  inch  of  original  section do...  155,000 

JBloogation  pier  inch  after  rapture inch..       .026 

Slougation per  inch  under  strain  at  elastic  limit do...    .00024 

KedacUon  in  area  after  rupture,  per  centum  of  original  section 36.1 

Position  of  rupture 2".  75  outside  the  ganged  section 

Chanoter  of  brolcen  Bur&oe flxie  silky 

H.  Ex.  165 40 
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SQUARE    AND   FLAT    STEEL    WIRE. 
No.  3770. 


Sectional  area,  'M484x ''.0728 =.0108  square  IdcL. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SacceMivo 
elonpatioo 
per  inch. 

Fermaqent 
Bet. 

SucccRsive 

peiniaucnt 

set. 

Inch. 
0. 

Bomarks. 

Total. 

Per  square 
inch. 

PournU. 

54 

216 

432 

648 

864 

1,080 

1,296 

1,360 

1.414 

1,458 

1,512 

1,666 

1,620 

1,674 

1,7*28 

1,782 

1.836 

1,890 

1,944 

1,998 

2, 052 

2,106 

2,160 

2,186 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
125,000 
130,000 
135.000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185, 000 
190,000 
195,000 
200,000 
202,410 

Inch, 

0. 
.00072 
.00149 
.00227 
.00302 
.00379 
.00464 
.00483 
.00499 
.  00532 
.00543 
.00563 
.00587 
.  00(112 
.00641 
.00663 
.00603 
.00752 
.00812 
.00910 
.01100 
.016 
.025 

Inch, 
0. 

.00072 
.0P077 
.  00078 
.  00075 
.00077 
.0O0H5 
. 00019 
.00016 
.00023 
.00021 
.00020 
.00024 
.00025 
.00029 
.00022 
.00030 
.  000.39 
.00060 
.00098 
.00190 
.005 
.009 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orii^nal  section pounds..  202.410 

Elasticliniitper  square  inch  of  original  section do...  17u,000 

Elungationper  inch  afU'r  rupture inch..       .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .0008ft 

Bednction  in  area  after  rupture,  per  centum  of  original  section 28.7 

Position  of  rupture...^ ".60  outside  the  gauged  section 

Character  of  broken  surface flue  silky 


SQUARE   AND   FLAl?   STEEL   WIRE. 

No.  3771. 

Sectional  area,  'M484x ''.0728=. 0108  square  inch. 
Ganged  length,  10''. 
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Applied  ImmU 

per ittota. 

Suooe8«ive 
elonfi:ation 
per  inch. 

Permanent 
set. 

Sncceaalye 
eet. 

Kcmarks. 

Total. 

Per  sqnare 
inch. 

PoundM. 
54 

21G 
432 
648 
864 
1,080 
1,296 
1,350 
1  404 
1.458 
1,512 
1,566 
1,620 
1,674 
1,728 
1,782 
1,836 
1,890 
1,944 
1,998 
2.052 
2,106 
2.160 
2.192 

Pound*. 

5,000 

20,000 

40.0CO 

60,000 

80,000 

100,000 

120.000 

125,000 

130.000 

135,000 

140.000 

145.000 

150,000 

155.  000 

160,000 

166,000 

170,000 

175,000 

180.000 

185.000 

190,000 

195,000 

200.000 

202.960 

Inch. 

0. 

.00074 
.00187 
.00212 
.00293 
.00373 
.00456 
.00474^ 
.00493 
.00514 
.00534 
.00560 
.00581 
.00603 
.00627 
.00657 
.00691 
.00739 
.00797 
.00893 
.01052 
.016 
.023 

Ineh. 
0. 
.00074 

.00075 
.00081 
.00080 
.OOO&l 

Jnsh. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

.00018 
.00019 
.00021 
.00020 
.00026 
.00021 
.00022 
.00024 
.00030 
.00034 
.00048 
.00058 
.00096 







.00169 
.00548 
.007 

1 

Oeneral  summary. 

Tensile  strenizth  per  square  inch  of  orij^nal  section pounds..    202,960 

ElaAtio  limit  per  eauare  inch  of  orif^nal  section do...    170,000 

Blnnj(ation  perincn  after  rupture inch..         .020 

Elocgation  per  inch  under  strain  at  elastio  limit do...      .00691 

Seduction  in  area  after  rupture,  per  centum  of  ori|;inal  section 81.5 

Position  of  rupture ".80  inside  the  gauf^ed  lensth 

Character  of  broken  sur&oe fine  silky 


.  ^  ^rsr^v 
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SQUARE  AND  FLAT  STEEL  WIKE. 


FOURTH  LOT. 


DtBcripiion, 


Cam- 
ber of 
coiL 

SnrfiEuse 
of  wire. 

Nominal 
dlmenaloDS. 

Actual  dimenaioDft. 

Weight  of  ooU. 

Diameter  of  cnrre 
of  wirea. 

Ontoideend. 

Inaide  end. 

Ponnda. 

Odncea. 

In  coil 

When 
releaaed. 

1 
2 

Tioned . 
...do.-.. 

//       11 
.15X.15 
.15X.15 

II        II 
.  148  X.  148 
.148X.148 

//        // 
. 148  X .  148 
.148X.148 

25 

27 

21 
21 

80 

41 

8 

The  wires  were  trapezoidal  in  cross  section.  The  maximuoi  diameter 
of  coil  No.  1  was  'M494  ±  the  minimam  diameter  ".1455±. 

For  coil  No.  2  the  maximnin  and  minimum  diameters  were  'M486  d= 
and  ".1460  ±  respectively. 

The  surfaces  of  the  wires  were  generally  smooth,  and  the  comers 
rounded  to  about  ".01  radius. 

The  tinning  covered  the  wires  and  appeared  to  be  uniformly  distrib- 
uted, except  at  one  end  of  coil  No.  2,  where  there  were  naked  places, 
and  also  places  of  excessive  thickness  of  tin. 

The  samples  coiled  over  an  arbor  the  diameter  of  their  diagonals  with- 
out fracture. 

Marks  on  coils. 


No.  1.  Strength,  4,705 ;  torsion,  8. 
No.  2.  Strength,  4,560;  torsion^  9. 


SQUARE  AND  FLAT  STEEL  WIRE. 

SAMPLES  FROM  COIL  NO.  1. 

^o.  3847. 


629 


SectioDal  area,  'M48x'M48=.0219  square  inch. 
Ganged  length,  1(K'. 


Applied  loadfl. 

Bloneation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Saecessive 

permanent 

set. 

BAinarkB. 

ToUl. 

Persqiiare 

Poundg, 
109 
438 
876 
1.814 
1,752 
2,190 
2,628 
2,737 
2,847 
2,956 
3.066 
8.176 
3,286 
3,894 
\6M 
3,618 
3,728 
3,832 
8,943 
4,051 
4,161 
4,270 
4,380 
4,489 

Pound*. 
6,000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
125.000 
130,000 
185,000 
140,000 
146,000 
150,000 
156.000 
160,000 
165,000 
170, 000 
175,000 
180,000 
186,000 
190,000 
195,  000  • 
200,000 
205,000 

Inch, 
0. 

.00061 

.001^ 

.00202 

.00279 

.00362 

.00448 

.00472 

.00496 

.  00518 

.00543 

.03573 

.00598 

.00633 

.00668 

.00707 

.00757 

.00810 

.00892 

.00982 

.01311 

.016 

.021 

Inch, 
0. 

.00061 
.00068 
.00073 
.00077 
.0U088 
.00086 
.00024 
.00024 
.00022 
.00025 
.00030 
.00025 
.00035 
.00035 
.00039 
.00050 
.00053 
.00072 
.00090 
.00329 
.00289 
.005 

Inch 
0. 

Inohm 
0. 

Initialload. 

ElasUo  ilmit 
TensUestrenfftiL 



. 

General  summary. 

Tensile  strenicth  per  square  inch  of  original  section pounds..  906,000 

£lastio  limit  per  aqaare  inch  of  original  section do...  166,000 

Xlongatlon  per  inon  after  rupture inch..       .022 

ISIonKation  per  inch  under  strain  at  elastic  limit do...    .00707 

Kedaclioninareaafter  rapture,  per  centum  of  original  section 34.2 

Poeition  of  rupture ".60  inside  the  ganged  section 

Character  of  orokensorftoe... a fine  silky 
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SQUARE   AND   FliAT   STEEL   WIBE. 
No.  3848. 


Sectional  area,  'M48x'M48=.0219  square  inch. 
Gauged  length,  lO"'. 


ApplU 
Total. 

BdlOAdB. 

PeraquAre 
inob. 

EloDRStton 
per  inoh. 

SncoeaslTe 
eloDfratioii 
per  inch. 

Permanent 

Saoceaaiye 

peroiauent 

Bet. 

Renarka. 

Piwndt. 
109 
438 
876 
1,314 
1,762 
2.190 
2,628 
2,737 
2,847 
2.956 
8,066 
8,175 
3.285 
3.694 
3.604 
8, 613 
8,723 
8,83e 
3.942 
4,051 
4,161 
4,270 
4,380 
4,470 

Poundf, 
6,000 
20,000 
40,000 
60,000 
80.000 
100.000 
120.000 
125,000 
130,000 
135.000 
140,000 
145,000 
150,000 
155.000 
160.000 
165.060 
170,000 
175,000 
180,000 
185,000 
190,000 
195,000 
200,000 
204,110 

Jfieh. 
0. 

.00068 
.00133 
.00210 
.00290 
.00372 
.00460 
.00482 
.00907 
.00528 
.00551 
.00575 
.00602 
.00631 
.00608 
.00707 
.00752 
.00810 
.00888 
.00980 
.01146 
.016 
.018 

Inch. 
0. 
.00068 
.00U6O 
.00077 
.00080 
.00082 
.0OU82 
. 00022 
.00025 
.00021 
.00023 
.  00(»24 
.00027 
.00029 
.00037 
.00039 
.00045 
.00068 
.00078 
.00002 
.00160 
.00464 
.002 


Inch. 
0. 

Inch. 
0. 

Initial  load. 

BlaatlcUmit. 
TenaOe  atrength. 



• 

General  Bummafy, 

Tenstte  strength  per  sqaaxe  inch  of  orlKinal  section poaads..  204,110 

Elaatio  limit  per  sqaare  loob  of  originid  eection do...  165^000 

Slongation  per  inon  after  rapture inch..        .022 

SloDgation  per  inch  under  strain  at  elaetio  limit do...    .90797 

Reduction  in  area  after  mptnre,  per  centum  of  originid  section 34.  S 

Position  of  rupture : l."70  inside  the  ganged  aoettoa 

Character  of  broken  surface flneaflky 


SQUARE   AND   FLAT    STEEL   WIRE. 
No.  3840. 
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Sectional  area,  'M48x  ".148=. 0219  square  inch. 
Gauged  length,  Id''. 


Elongation 
perlnoh. 

SacoessiTe 

Permanent 
set. 

Snooesstve 

Remarks. 

• 

ToUL 

PerMuuure 

elongation 
perlnoh. 

liermanent 
aer. 

Pawtdt, 
109 
438 
876 
1,814 
1,752 
2,190 
2,628 
2.737 
2.847 
2.966 
3,066 
8,176 
8,285 
8.894 
8.601 
3.613 
3,723 
8,832 
8,942 
4.051 
4,161 
4.270 
4.880 
4,489 
4,666 

PoundM, 
6.000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125.000 
18K.0OO 
135.000 
140.000 
145,000 
150.000 
165,000 
160,000 
166.000 
170,000 
176,000 
180,000 
185.000 
190.000 
195.000 
200.000 
205.000 
208,490 

Inch. 
0. 

.00066 
.00138 
.00216 
.00290 
.00372 
.00461 
.00478 
.00502 
.00523 
.00548 
.00570 
.00594 
.00618 
.00651 
.00682 
.00719 
.00767 
.00820 
.00897 
.00907 
.01130 
.014 
.017 

0. 

.00066 
.00072 
.00082 
.00074 
.00082 
.00080 
.00017 
.00024 
.00021 
.00025 
.00022 
.00024 
.00024 
.00033 
.00031 
.00037 
.00048 
.00053 
.00077 
.00100 
.00133 
.00270 
.003 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

General  summary. 


Tensile  strength  per  iqnare  inch  of  original  section pounds..  208,490 

Elastic  limit  per  sqnave  inch  of  original  section .' do...  170,000 

Elongntion  per  inen  after  mptcre inch..        .012 

Elongation  i>er  inch  under  strain  at  elastic  Umit do...     .00719 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.7 

Position  of  rupture 6".22  outside  the  gauged  section 

Character  of  bzoken  surface «... fine  silky 


632  SQUARE  AND  FLAT  STEEL  WIRE. 

SAMPLES  FROM  COIL  NO.  2. 

No.  3850. 

Sectional  area,  ".148 x'M48=. 0219  square  incli. 
Gauged  leugtli,  10". 


Applied  loads.    * 

Elongation 
per  inch. 

Successivo 

elongation 

per  inch. 

Permanent 
set 

Succossive 

perniiiuent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Potindi. 
109 
438 
876 
1.314 
1.7S2 
2,190 
2.628 
2,737 
2, 847 
2. 956 
3.066 
3,175 
3,285 
3,394 
3,604 
8,613 
8,723 
3,832 
8,942 
4,051 
4,161 
4.270 
4,380 
4,480 
4,599 
4,662 

Pounds. 

5.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,  000 

.     130.000 

135, 000 

MO,  000 

145, 000 

150,000 

155,000 

160,  000 

105,  000 

170,000 

175.000 

180,000 

185,000 

190.000 

195,000 

200,000 

205,000 

210, 000 

212,860 

Inch. 
0. 

.00060 
.00128 
.00206 
.00277 
.00362 
.00445 
.00464 
.00486 
.00509 
.00530 
.00554 
.00576 
.00600 
.00630 
.00660 
.00695 
.00735 
.  00779 
.008U 
.00005 
.01006 
.01165 
.017 
.023 

iMh. 

0. 

.00060 
.00066 
.00077 
.00072 
.00085 
.00083 
.00019 
.00021 
.00024 
.00021 
.U0024 
.00022 
.00024 
.00030 
.00030 
.00035 
.00040 
.00044 
.00065 
.00061 
.00100 
.00160 
.00535 
.006 

Inch, 
0. 

Inch. 
0. 

IniUal  load. 

Blastio  limit 
TensilBstrencUi. 

General  eummari/* 

Tensile  strenetb,  per  sqnare  inch  of  original  section pounds..    212,889 

Elastic  limit  per  sonareinch  of  oriRinalsection do...    170,800 

Slongation  per  incn  after  niptare ineh..         .827 

Elon (ration  per  inch  under  strain  at  elastic  limit do...      .08885 

Rednction  in  area  after  raptnre,  per  oentnm  of  original  section .^ 88.7 

Position  of  raptare ".75  inside  the  gaoffed  section 

Character  of  broken  surface line  silky 


SQUARE   AND   FLAT  STEEL   WIRE. 

No.  3851. 

Sectional  area,  'M48x'M48=.0219  sqaareinch. 
Gauged  length,  10". 
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Applied  louls. 

EloDf^ation 
per  iocb. 

Ineh. 
0. 

.00058 
.00128 
.00205 

.00360 

.00445 

.00465 

.00486 

.00510 

.00530 

.00555 

. 0U578 

.00604 

.000.30 

.00664 

.00700 

.00737 

.00786 

.00842 

.00914 

.01003 

.01158 

.015 

.018 

SnocaeslTe 
eloniratioii 
per  ioch. 

Inch. 
0. 

.00058 
.00070 
.00077 
.00077 
.00078 
.00085 
.00020 
.00021 
.00021 
.  000-JO 
.  000.!5 
.  00023 
.  OllO-'O 
.00020 
.00034 
.00036 
.00037 
.00010 
.00056 
.00072 
.00089 
.00155 
.00342 
.003 

PemianeBt 

SucceasiT« 

pennanent 

set. 

Remarke. 

Total. 

Per  Mnare 
iooh. 

Poundi. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
120,000 
125,000 
130.000 
135.000 
140.000 
145,000 
150.000 
155. 000 
160,000 
165,0^0 
170, 000 
175.000 
180,000 

ia\ooo 

190,000 
195. 000 
200.000 
203, 000 
210,000 
211,870 

Pound*. 
100 
438 
876 
1,314 
1,752 
2,190 
2,628 
2,737 
2,847 
2,956 
3.000 
3,175 
3,2>'5 
3.304 
3,504 
3,613 
3.723 
8.832 
3,942 
4.051 
4,161 
4,270 
4.380 
4,488 
4,599 
4,640 

Inch. 
0. 

Inch. 
0. 

loitial  load. 

Elaatlo  limit. 
Teosile  strength. 

General  Bummary. 

T«iitne  strenfctb  per  square  iooh  of  original  section pounds..  S11.870 

flIastioliiDHpei'sanareinchof  originalsection do...  175,000 

KlongaUoa  per  inch  after  rupture Inch..       .012 

XlmiKation  per  inch  under  strain  at  elastic  limit do...    .00787 

Badootion  in  area  after  rupture,  per  centum  of  ori^^lnal  section 84.2 

Position  of  rupture 1"  outside  the  gaagvd  seeif on 

Chaiaoler  of  broken  aoi^puse IIb«  silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 
No.  3852. 


Sectional  area,  ^M48x'M48=.0219  square  inch. 
Gauged  length,  lO"'. 


Applied  lofidB. 

Elongation 
I»6r  inch. 

Suoceaaive 

Permanent 
set. 

Snocoesive 

penuaoent 

set. 

Ramarks. 

Total 

Pertqoare 

elooeation 
perlnoh. 

Potmcb. 
109 
488 
876 
1,814 
1,762 
2.190 
2,628 
2,787 
2,847 
«,93« 
8,066 
3,176 
8,285 
8,394 
3,504 
8,613 
8,723 
3.832 
3.942 
4.051 
4.161 
4,270 
4,380 
4.480 
4,599 
4,640 

Potitidf. 
6,000 
20,000 
40,000 
60,000 
80.000 
106,000 
120,000 
126,000 
130,000 
186,000 
140.000 
146,000 
150,000 
165.000 
160,000 

iao,ooo 

170,000 
175,000 
180.000 
185, 000 
190, 000 
195.000 
200,000 
205, 000 
210,  000 
211,870 

Inch. 
0. 

.00059 
.00188 
.00212 
.00295 
.00374 
.00458 
.00479 
.00500 
.00521 
.00544 
.  00'>i;4 
.00500 
.00617 
.00612 
.00672 
.00707 
.00748 
.00800 
.00838 
.00912 
.00907 
.01137 
.016 
.019 

Inch. 
0. 

.00069 
.00079 
.00074 
.00083 
.00070 
.00084 
.00021 
.00021 
.00021 
.00023 
.00020 
.00026 
. 00027 
.  0IM)25 
.  OOO'M) 
. OOOSo 
.00041 
. 00052 
.  00038 
.  00074 
. 00085 
.00140 

Inch. 
0. 

Inch, 
0. 

loitlalload. 

.Elastic  limit. 
Tensile  strength. 



.00163 
.003 

1 

Genej^al  auvimary, 

Ti>nMle  strength  per  sqnare  inch  of  original  nection  pounds..    211,870 

BlMBticlimitpersuuart)  inch  of  original  sectiou  do  ..    170,oiH) 

Elongation  pt^r  inch  »fter  rupture inch..         .0  u 

Elongation  perinch  under  strain  at  elastic  limit    do...      .00707 

Beduction  in  area  afier  rupture,  peroentum  of  original  section 87.4 

Poaition  of  rupture   1".70  inside  the  ganged  section 

Chwaoter  of  broken  surface , «. flneallky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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SQUARE  AND  FLAT  STEEL  WISE. 
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SQUARE   AND   FLAT   STEEL   WIRE. 

SLECTBJCALLT  WELDED  STEEL  WIRE, 
SAMPLES  TAKEN  FROM  COILS  OF  FIRST  LOT. 


No.  of 
teat. 

Coll 
nam- 
ber. 

Welding  burr. 

Siieatweld. 

Dlmeneioiis  of 
wire. 

SecUonal 
are*  of 
wire. 

Tensile  dtrenjrth. 

Width. 

Thick- 
nees. 

Totid. 

Per 

sqiixro 
iiicli. 

8180 
3181 
31P2 
3183 
8184 
3185 
3186 
8187 
8188 
3189 
3190 
3191 

Removed 

Inch, 

IfU>h. 

.0904 
.0004 
.0904 
.0991 
.0091 
.0091 
.1400 
.1400 
.1400 
.1483 
.1483 
.1483 

Inch. 
.0904 
.0901 
.0994 
.0991 
.0001 
.0001 
.0744 
.0774 
.0744 
.0740 
.0740 
.074a 

Sq.ifuh. 
.0008 
.0008 
.0008 
.0006 
.0008 
.0008 
.0110 
.0110 
.0110 
.6110 

•    .0110 
.0110 

founds. 
1,368 

053 
1,406 
1,482 
1.161 
1,648 

MS 
1,512 
1.448 
1,294 
1.108 
1,766 

PoundM. 
130.500 

07,240 
161.650 
151,220 
117,450 
168.160 

80,3GO 
137.450 
131.  Of  0 
117. 640 
100.730 
160,550 

....do 

Not  removed.. 

Removed 

...do 

Not  removed.. 

....do 

Not  removed.. 

....do 

Not  removed.. 

.170  X.175 
.1002X.0994 
.1021X.1002 
. 1700 X.  1750 
.075  X.149 
.074  X.151 
.130  X.206 
.074  X.148 
.074  X.148 
.ISO  X.220 

Specimens  fractared  at  the  welds^  exceptiog  Nos.  3185  and  3191, 
which  fractured  'MO  from  the  joints,  and  exhibited  silky  fractures. 

Those  which  fractured  at  the  welds  exhibited  surfaces  generally 
smooth,  with  indistinct  granular  appearance,  the  granulation  being 
more  pronounced  in  the  stronger  welds.    No.  3187  was  in  part  silky. 


SQUARE  AND  FLAT  STEEL  WIRE. 
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SQUARE   AND   FLAT   STEEL    WIKE. 


SQUARE  AHD  FLAT  TUTHED  STEEL  WIRE  FROM  TRElTTOIf  IROB 

COMPANT. 

Ooil  A.     Weighty  24}  pounds. 

Flat  Wire. 

No.  3292. 
From  oatside  end  of  coil. 

Sectional  area,  'M523  x  ".0742=. Oil  square  inch. 
Ganged  lengthy  W. 


AppUed  loads. 

ElODgatioB 
per  inch. 

SaooeMire 
elongation 
perlnch. 

Permanent 

ML 

SacooMire 

permanent 

set. 

Remarks. 

Total. 

PerMnwe 

Poundt. 
66 

220 
440 
660 
88b 
1,100 
1.155 
1.210 
1,265 
1,820 
1.375 
1,490 
1.485 
1,540 
1,595 
1.650 
1,098 

POKIUb. 

.5,000 
90,000 
40,000 
60.000 
80.000 
100,000 
106.000 
110.000 
115,000- 
120,000 
126.000 
130,000 
135,000 
140,000 
145,000 
150,000 
154,800 

Inch. 
0. 

.00059 
.00186 
.00214 
.00804 
.00407 
.00437 
.00473 
.00509 
.00551 
.00596 
.00652 
.00716 
.00795 
.00900 
.01166 
.021 

Inch. 

0. 

.00067 
.00078 
.00079 
.00090 
.00103 
.  00030 
.00036 
00036 
.00042 
.00047 
.00054 
.00004 
.00079 
.00114 
.00257 
.00934 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Tensile  strenfrtb. 

General  eummarij. 

Tensile  strength  per  square  inch  of  original  section poonds.  164,880 

JCiongation  per  inch  after  rupture inch..        .016 

Beduotlon  In  area  after  rupture,  per  centum  of  original  section 26.4 

Position  of  rupture ".83  inside  the  gatiged  section 

Characterof  broken  snifihce fine  silky,  J 


SQUARE   AND   FI.AT   STEKL    WIRE, 

No.  3293. 
From  oatoide  end  of  coil. 

Sectioual  area  'M523x  ".0742 =.011  sqaare  inch. 
Gauged  length  10". 


G41 


Applied  loads. 

BloDjEation 
per  inch. 

SaccesRive 
elouciUioii 
per  mcb. 

PermaQent 
set. 

SaccoAsive 

permanent 

set. 

Kemarka. 

TotiO. 

Per  sqaare 
inch. 

P9und$. 
56 

220 

440 

550 

605 

660 

715 

770 

825 

880 

035 

000 

1,045 

1,100 

I.I06 

1,210 

1.266 

1,3Z0 

1,876 

1.4JI0 

1,485 

1,540 

1.595 

1.050 

1,766 

1,712 

PotmcU. 

5,000 

20,000 

40,000 

50,000 

65,000 

60,000 

65,000 

70.000 

75^000 

80.000 

85,000 

00,000 

05.000 

100.000 

105,000 

110,  Ol»0 

I15.U0O 

120,000 

125,000 

130,000 

135.000 

140,000 

145,000 

156,000 

156.000 

155,640 

Inch. 
0. 

.60056 
.00132 
.00167 
.00187 
.00203 
.00227 
. 00247 
.00273 
.00203 
.00318 
.00841 
.00364 
.00392 
.00416 
.00440 
.00485 
.00522 
.00562 
.00612 
.00672 
.00739 
.00843 
.01000 
.020 
.022 

IncK 
0. 
.00056 
.  00076 

.  ooo:i5 

.00U20 

. 00016 

.00021 

.00020 

.(K)026 

.OOOUO 

. 00025 

.00023 

.  00023 

.  0001:8 

. 00024 

.00033 

.OOOJO 

.00U37 

.00040 

.000.M) 

.  00060 

.00067 

.00104 

.00157 

.010 

.002 

Inch, 

0. 

Inch, 

0. 

Initial  load. 

Elastic  limit. 
Tonsile  strength. 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poanda..  165,640 

Blaatic  limit  per  sooare  inch  of  original  section do...  125,000 

Klongation  perincn  after  rapture inch..       .017 

]£loni:ation  per  inch  nnder  strain  at  elastic  limit do...    .00562 

Seduction  tnaroAafter  rapture  per  centum  of  original  section 23.6 

Position  ef  rupture ".2  inside  the  ganged  section 

Character  of  broken  surface ailky;  serrated 

JLEz.  166 11 
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SQUARE  ANP  FLAT  STEKL  WIRE. 


No.  3294. 
From  outside  eDd  of  coil. 

SectioDal  area,  'M623x".0742=.011  square  inch. 
Ganged  length  10''. 


AppUedloada. 

Elonfsntlon 
per  locb. 

Siiccewive 
elongation 
per  inch. 

Inch. 
0. 

.00063 
. 00076 
.00038 

Amis 

. 00021 
.00021 
.000:9 
.00023 
.00022 
. 00022 
.  00023 
.  00025 
. 00025 
.00030 
.00033 
.00034 
.00038 
.00048 
.00044 
.00ft^8 

.  ooo';2 

.00106 
.00214 
.00228 

Permanent 
set. 

Sncce«8ivo 

permanent 

eet 

Remarks. 

Total. 

Pounds. 

55 

220 

440 

555 

005 

660 

715 

770 

825 

880 

935 

900 

1,015 

1,100 

1,155 

1,210 

1,285 

1.320 

1,375 

1,430 

1,485 

1,540 

1,595 

1,650 

1,706 

1,714 

Per  sqnare 
Indi. 

Poundt. 
5,000 
20,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75.000 
80.000 
85.000 
90,000 
03,000 
100,000 
105, 000 
110.000 
•115,000 
120,000 
125.000 
130,000 
135.  000 
140,000 
145,000 
150,000 
155,000 
155,820 

Inch. 
0. 
.00063 
.00138 
.00176 
.00194 
.00216 
.00236 
.00255 
.  00278 
.00300 
. 00322 
.00345 
.00370 
.00396 
.00425 
.00458 
.00492 
.00530 
.00578 
.00622 
.00680 
.00752 
.00858 
. 01072 
.014 
.017 

Inch, 

Inch, 

Initial  load. 

Elastic  limit 
Tensile  strength. 



.003 



Tensile  streni^h  per  square  inch  of  original  section ponnds..  155,820 

Slastio  limit  per  sqnare  inch  of  original  section do...  120,000 

Elongation  per  inch  after  rupture inch..        .006 

Elongation  per  inch  nnder  stiain  at  elastic  limit   do  ..    .00530 

Reduction  in  area  after  rupture,  per  centum  of  original  section 26. 4 

Position  of  rapture 7". 8  outside  the  ganged  section 

Chkraoter  of  broken  surface silky,  Ua&cllAr 


SQUARE  AND  FLAT  STEEL  WIRE. 
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From  inside  end  of  coil. 
Sectional  area,  'M510x' 
Gauged  length,  10". 


No.  3296. 


.0738=. Oil  square  inch. 


Applied  loads. 

Elonnration 
per  inch. 

Succeesive 
eloD  gallon 
per  inch. 

Permanent 

set. 

Sacoessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inoh. 

Poundt. 

55 

220 

410 

650 

605 

660 

715 

770 

825 

880 

935 

990. 

1.045 

1,100 

1,155 

1,210 

1,265 

1,820 

1,375 

1,430 

1,485 

1, 540 

1,584 

Pound*. 

5,000 

20.00O 

40.000 

50.000 

55,000 

60,000 

65,000 

70,000 

75.000 

80.000 

85,000 

90.000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130.000 

135.000 

140,000 

144,000 

JncA. 
0. 
.00063 
.00135 
.00173 
.00193 
.00214 
.00234 
.00256 
.00283 
.00308 
.  00337 
.00364 
.00394 
.00428 
.00168 
.00513 
.  00562 
.00017 
.  00087 
.00780 
.00925 
.01150 
.021 

Inch. 

0. 

.00063 
.  00072 
.00038 
.00020 
.00021 
.00020 
. 00022 
.00027 
. 00025 
.  0W29 
.00027 
.OWdO 
.00034 
.  00040 
.00045 
.00049 
.00055 
.00070 
.00093 
.00145 
.002^ 
.00050 

Inch, 
0. 

Inch. 
0. 

Elastic  Umit 
Tensile  atrenffth. 

:*:;::r :: :::::: 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  seolion pounds..  144,000 

Elastic  limit  per  square  inch  of  orijpnal  section do...  105,000 

ElonjEation  per  inch  after  riiptare .inch..        .014 

Blongation  per  inch  under  strain  at  elastic  limit do...    .00468 

BedncUon  in  area  after  rupture,  per  centum  of  original  section 34.6 

Position  of  rupture 2".9  outside  the  gauged  section 

Cbanwter  of  hroken  surface , , fine  silky 


644  8QUAKE    AND   FLAT   STEEL   WIRE. 

Coil  AA      Weight  27f  pounds. 
".16  Squakb  Wibb. 

No.  3296. 

From  outside  end  of  coil. 

Sectional  area  'M610x'M500=.0226  square  inch. 

Gauged  length  W. 


AppUad  loads. 

Saooessive 
elongation 
per  inch. 

Permanent 
set. 

SacoeMive 

permanent 

set. 

Bamarks. 

TotAl. 

Pernqaare 

Pounds, 
118 
492 
904 
1,130 
1,248 
1,366 
1.469 
1.582 
1,695 
1,808 
1,921 
2,034 
2,147 
2,260 
2,378 
2,486 
2,599 
2,712 
2,825 
2,910 

Pounds. 

5,000 

20,000 

40,000 

50,000 

55,000 

60.000 

65,000 

70,000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120, 000 

125,000 

128,760 

InOi, 
0, 

.00057 
.00135 
.00178 
.00201 
.00223 
.00246 
. 00270 
.00296 
.00328 
.00354 
.003«7 
.00422 
.00464 
.00609 
.00568 
.00633 
.00725 
.00891 

Inch, 
0. 

.00057 
.00078 
.00043 
.00023 
.  000J2 
.000-23 
.00074 
.00026 

.00026 
.00033 
.00036 
.00042 
.00045 
.00050 
.00065 
.00092 
.00106 

Inch. 
0. 

IneK 
0. 

Initial  load. 

ElaaUo  limit 
Tenaile  strength. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    128,760 

Elastio  limit  per  sonare  inch  of  original  seolion ,. do...      95,000 

Elongation  per  inch  after  mptnre inch..         .006 

Elongation  per  inch  under  strain  at  elastic  limit do . . .      .  00422 

Redaction  in  area  after  rupture,  per  centum  of  original  section 41.6 

Position  of  rupture 7".3  outside  the  gauged  section 

Ch»ractw  9C  prokon  sarfiMO fineailky 


SQUARE  AND  FLAT  ST££L  WIRE* 

]^0.  3297. 
Prom  outside  end  of  coil. 

Sectional  area,  'M510x'M500=.0226  square  inch. 
Gauged  length,  1(K'. 
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Applied  loads. 

Elonj^tion 
per  inch. 

SncceMlye 

elonfcation 

per  inch. 

PeTmanent 
set. 

Suooessive 
set. 

Bemarks. 

ToUl. 

Persqnare 
inch. 

PoundM. 
113 
462 
904 
1,130 
1.243 
1,356 
1,460 
3,682 
1,G05 
1,808 
1,021 
2,084 
2,147 
2.210 
2,873 
2,486 
2,690 
2.712 
2,825 
2.938 
8,026 

Poundt. 
6,000 
20,000 
40,000 
50.000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
05,000 
100,000 
105.000 
110,000 
115.000 
120,000 
135,000 
180,000 
138,880 

Inch. 
0. 

.00060 
.00137 
.00177 
.  00200 
. 00223 
. 00246 
.  00270 
.00*295 
.003*22 
.0(»3S2 
.00380 
.00418 
.00455 
.0Oo04 
.00558 
.  006*20 
.00711 
.00837 
.010 
.014 

Ineh, 
0. 

.00050 
.00078 
.00040 
.00023 
.00023 
.00023 
.00024 
. 00025 
.00027 
.00030 
. 00028 
. 00038 
.00037 
.00049 
.00054 
.00062 
.00091 
. 00126 
.00163 
.004 

In6h, 
0. 

Inch. 

a 

Initial  load. 

EbMtio  limit 
Tensile  stroDgth. 

General  aumtnary. 

Tensile  streoffth  per  square  inch  of  oriffinnlseotioD pounds..  133,800 

Elastic  Uin^t  per  sqnaro  inch  of  original  section do...    06,000 

Elongation  per  incn  after  mptore inch..       .000 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00455 

Keduetionin  area  after  rupture,  per  centnm  of  original  section 41.6 

Poeition  of  rupture 4",  6  outside  the  ganged  section 

Character  of  broken  sorfsoa fine  silky 
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SQUARE   AND   PLAt   STEUL   WIBfi. 
No.  3298. 


From  oatside  end  of  coil. 

Sectional  area,  ".1510x'M600=.0226  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

Eloneatlon 

SaoceMiv(5 
elon^tion 
per  inch. 

Permanent 
set 

SooeesaiTe 

permanent 

set 

Remarks. 

Totel. 

Per  sqaAre 
loch. 

Poundt, 
113 
452 
004 
1,130 
1.243 
1.356 
1.460 
1,582 
1,C»5 
1.808 
1,021 
2,034 
2.147 
2,260 
2,373 
2,486 
2,599 
2, 712 
2.825 
2,904 

Pound*, 
^000 
20,000 
40.000 
50,000 
55,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90.000 
05.000 
100,000 
105,000 
110,000 
115, 000 
120,000 
126,000 
128,500 

Inch, 
0. 

.00063 
.00142 
.00187 
.00206 
.00220 
.00251 
. 00275 
.00301 
.00327 
.00358 
.00387 
.00422 
.00464 
.00511 
.00568 
.00655 
.00785 
.01000 
.017 

inch, 
0. 
.00063 

.00070 
.00045 
.00010 
.00023 
.00022 
.00024 
.00026 
.00026 
.00031 
.00020 
.00036 
.0CO42 
.00047 
.00057 
.00087 
.00130 
.00276 
.0064 

0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

Qeneral  aumniary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  128,600 

Elastlo  limit  per  square  inch  of  original  section do...    86.006 

Elongation  per  inon  aft«r  mpture ineh..       .010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00423 

Kednction  in  area  after  rapture,  per  centum  of  origin*!  section 44.7 

Position  of  rupture 8".76  oatside  the  ganged  aeetioa 

Character  of  broken  sufMse •••fliu»  lUkjr 


SQUARE   AND   FLAT  STEEL   WIRE. 

Coil  AAA.     Weight  27^  pounds. 

"•10  Square  Wire. 

No.  3309. 

From  ontside  end  of  coil. 

Sectional  area,  ".1011x'M002=.010  square  inch. 

Gauged  length,  lO''. 
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Aj»pUedloMl8. 

Elonntloii 

SnooeuiTe 
elougation 
perlnoh. 

PenDAnent 
set. 

SnocesBive 

pennuieiit 

aet 

Remarkfl. 

Total. 

Pereqnare 
inch. 

permoh. 

Povmdi, 
50 
200 
400 
600 
650 
600 
660 
700 
750 
800 
850 
900 
950 
1,000 

3,*100 
1,150 
1,200 
1,250 
1,800 
1,850 
1,400 
l.i« 

Poundi. 
5,000 
20.000 
40. 000 
fiO.000 
66.000 
60,000 
66,000 
70,000 
76.000 
80,000 
86,000 
90,000 
9^000 
100.000 
105,000 
110,000 
115,tX)0 
120.000 
125.000 
130.  OlM) 
135.000 
140,000 
144,600 

Inch, 

0. 

.00065 
.00142 
.00184 
.00204 
.00226 
.00248 
.00271 
.00298 
.00320 
.00347 
.00372 
.00403 
.00434 
.00468 
.00610 
.00550 
.00602 
.00661 
.00763 
.009 
.012 
.023 

0. 

.00065 
.00077 
.00042 
.00020 
.00022 
.00022 
.00023 
.00027 
.00022 
.00027 
.00025 
.00031 
.00031 
.00034 
.00042 
.00040 
.00052 
.00079 
.00082 
.00137 
.003 
.011 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elaatlo  limit. 
Tensile  atrongtb. 

';:i;;;:;:;". 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orlstnal  section pounds..  144,600 

Elastic  limit  per  square  inch  of  oTiginafsectioQ do  ..  106,000 

Elongation  per  Inon  after  rupture inch..       .013 

SloDgatioa  per  inch  under  strain  at  elastic  limit do...    .00408 

Bednctlon  in  area  after  rapture,  per  centum  of  original  section 39.0 

Position  of  rupture r'.4  outside  the  ganged  section 

Gliaraeter  of  broken  surlkee » fine  silky 
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SQUARE   AND  FLAT   STEEL   WIRE. 
No.  3310. 


From  outside  end  of  coiL 

Sectional  area  'MOllx  ".1002 =.010  square  incb. 

Gauged  length,  10". 


Applied  loads. 

EloneatioD 
per  inch. 

SncceHsfvQ 

Permanent 
set 

SnccessiTe 
set 

ToUl. 

Per  eqaare 
Inch. 

eloofsatioD 
per  inch. 

Remarks. 

PaundM, 

60 

200 

400 

600 

650 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1.050 

1.100 

1,150 

1,200 

1,250 

1,300 

1.360 

1.400 

1,445 

Pounds. 
6,000 
20,000 
40,000 
50,000 
55.000 
60,000 
66,000 
70.000 
75,000 
80,000 
85,000 
90.000 
95,000 
100.000 
106.000 
110,000 
115.000 
120.000 
125,000 
130.000 
136.000 
140.000 
144.600 

Ineh. 

0. 

.00057 
.00134 
.00172 
.00192 
.00212 
.00233 
.00258 
.00283 
.00308 
.00838 
.00302 
.00391 
.00417 
.00456 
.00408 
.00540 
.00600 
.00669 
.00760 
•0090S 
.012 
.028 

IneK 

0. 

.00057 
.  00077 
.00036 
.00020 
.00026 
.00021 
.00025 
.00026 
.00025 
.00025 
.00029 
.00029 
.60026 
.00038 
.00043 
.00042 
.00060 
.00069 
.00091 
.00142 

.Oil 

Tneh. 
0. 

Ineh. 
0. 

rnitialload. 

Elastlo  limit 
Tensile  strength. 

•a.       .>•••.. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section ponndt..  144»50O 

Elastic  limit  per  sqoare  inch  of  original  section do...  116,bOt> 

Elongation  per  inch  after  raptare inch..        .913 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00466 

Hednction  in  area  after  rapture,  per  centum  of  original  section S8.0 

Position  of  rupture I r'.*75  outside  the  ganged  section 

Character  of  broken  sarfisoe.....* flneailkj 


SQUARE   AND   PLAT    STEEL   WlttE. 

^o.  3311. 

From  oatsidQ  end  of  coil. 

Sectional  area,  'M011x'M002=.010  square  inch. 

Ganged  length,  lO"'. 
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Applied  loads. 

inAma«.t1«Mi 

Snecesslye 
elonsatioD 
per  loch. 

Permaneiit 
set. 

Saoceuive 

pennanent 

set. 

Seaiarks.^ 

TotaL 

PerMuare 
inoh. 

"SJJSdT 

Poimdt. 

60 

200 

400 

600 

660 

600 

650 

700 

750 

800 

850 

900 

»50 

1,000 

l,OuO 

1,100 

1,160 

1,2C0 

1,250 

1,800 

1.350 

1.400 

1.442 

Pounds. 
5,000' 
20,000 
40,000 
60.000 
55,000 
60,000 
•5,000 
70.000 
75,000 
80,000 
85,0u0 
90,000 
05,000 
100,000 
105,000 
110.000 
115,000 
120,000 
125,000 
130,000 
136.000 
140,000 
144.300 

Inth. 
0. 

.00067 
.00154 
.00103 
.00218 

.00255 

.00283 

.00306 

.00330 

.00367 

.00387 

.00413 

.00445 

.00481 

.00320 

.00562 

.00618 

.00700 

.00785 

.00017 

.013 

.035 

Inch, 
0. 

.00067 
.00087 
.00039 
.00020 
.00020 
.00022 
.00028 
.00022 
.00025 
.00027 
.  00030 
.00026 
.00032 
.00036 
.00030 
.00042 
.00056 
.00082 
.00085 
.00132 
.00383 
.012 

Inch. 

Inch, 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summarif. 

Tensile  stTenfTtb  per  sqnare  inch  of  orieinal section pounds..  144.800 

Elastiolimit  per  square  incliof  orlj^Dal  section do...  110,000 

Blonjcation  per  inch  after  rapture Inoli..        .020 

KloQKMtion  per  inch  under  strain  at  elastic  limit .  do...     .00520 

Seduction  in  area  after  rupture,  per  centum  of  original  section 86^0 

Position  of  rupture 8''.45  Inside  the  gftoged  length 

ChAraeterof  brohen  snrfiice • Anetilky 
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SQUARE   AND  FLAT   STEEL   WIRE. 


i 


I 


p. 


4 


a 
Si 


I 

s 
s 

13 


35 

B 


si 


g 


03 


5 
1] 


i 


1° 


•a  ••T-'S , 


^.^iiSfSSsa 


II  II  II  II  II  II  II  II  II  II 
^  iillsSsiii 

X  X*  X  X*  X  X  X*  X  x'  x' 


^ 


^i§§ii§ii§i 


a  iH»4  p^rt  Ci"w  C4  r^'i-Tl-r 


iiiiiiiii 


•Soooooooooe 


llllllliii 


^^^^4^^333 


O 

I 


I 

E 


1 

s 

i  t 

1     ^ 

1  1  • 

lit 

i 

4i 

Pounds, 
184,000 
139.270 
142,  820 
108,320 
117.  040 
115. 130 
132,660 
142,940 
151,670 

Pounds. 
1.474 
1,532 
1,671 
2,448 
2,645 
2.602 
1,853 
1,46* 
1,547 

Hi 

Sq.  Inch, 
.0110 
.0110 
.0110* 
.0226 
.0226 
.0226 
.0102 
.0102 
.0102 

o 

p 

It 

Inch, 
.0736 
.0735 
.0735 
.1500 
.1500 
.1500 
.1012 
.1011 
.1014 

S2SS222SS 
•5SSJSSSSSS2 
►? 

Size  ftt  weld. 

II         II 
147  X.075 
160  X.075 
200  X.  140 
146  X.145 
149  X.146 
220  X.220 
1014 X.  0969 
1006 X.  0996 
180  X.  180 

I 

Removed 

....do 

Not  removed  ...-. 

Removed 

....do 

Not  removed 

Removed 

....do 

Not  removed 

pA 

II 

iiiiiiiii 

SQUARE  AND  FLAT  STEEL  WIBE. 


Ml 


FLAT  AHD  SatTABE  TIHHED  AND  UHTIHITEO  STEEL  WIBE  FBOM 
THE  WASHBVBH  &  HOEH  MANUFACTUKIHO  COMFAHT. 


Harks. 

Sorlkce 
of  wire. 

Nominal 
diiLenBionB. 

Actual  dimenaiona. 

MFeAtrht. 

^if  ^»«i 

Diameter  of  curve 
of  wire. 

One  end. 

Other  end. 

InooiL 

When 
released. 

Sample  1. 
Sample  2. 
Samples. 
Sample  4. 

Black... 
Tinued  . 
BUok... 
Tinned. 

//       /# 
.lOX.lO 
.lOX.lO 
.15X.075 
.15X.075 

//          f/ 
.W96X.0996 
.09B3X.1002 
.  1600X.  0740 
.1480X.0743 

.  1001 X.  1003 
.0992X.0M6 
.  1512 X.  0766 
.1500X.0745 

Poundi.  Ouneet. 
32           12 
38             8 

66     

30      

Ineheg. 
31 
18 
21 
17* 

Ineku. 

54 
48 

•Nearly  straight. 

Tbe  surfaces  of  sample  No.  1  were  smooth,  carvature  of  corners  ",01 
to  '^02  radius ;  the  larger  radius  being  found  at  the  end  of  the  coil 
having  the  largest  cross-section  dimensions. 

Sample  2. — Surfaces  smooth :  tinning  generally  smooth  and  appar- 
ently of  uniform  thickness,  although  in  localities  the  tinning  was 
thickened,  reaching  '^0003:i=. 

Sample  3. — Surfaces  smooth  and  corners  well  rounded  to  about  ".01 
radius. 

Sample  4t, — Surfaces  smooth  and  corners  well  rounded  to  about  ".01 
radius.  The  tinning  apparently  well  distributed  over  three  surfaces. 
Along  one  surface  on  edge  the  tinning  was  thick  in  places^  ".0003  dL ,  and 
in  places  the  wire  was  naked. 

The  tinning  along  the  edges  was  thus  defective  for  a  considerable 
part  of  its  length. 


652  SQUARE  AND  FLAT  STEEL  WIRE. 

Sample  1. 

No.  3772. 

Sectional  area,  ".0995 x ".0996 =.0099  square  inch. 
Ganged  length,  10". 


Applied  loiidi. 

Elongation 
per  inch. 

SacoesBiTB 
elongation 
per  inch. 

Permanent 
set 

Successive 
set. 

Beraarks. 

Total. 

PenqoAre 
iiioli. 

49 

198 

896 

694 

792 

990 

1,188 

1,287 

1,287 

1.886 

1,886 

1,486 

1.485 

1,535 

1.584 

1.634 

1,683 

1,788 

1,746 

PaundM, 
5,000 
20.000 
40,000 
60.000 
80.000 
100,000 
120,000 
126.000 
180,000 
186.000 
140,000 
145,000 
150,000 
155,000 
160.000 
165.000 
170.000 
175.000 
176,266 

Jneh. 

0. 

.00072 
.00147 
.00216 
.00287 
.00361 
.00487 
.00451 
.00468 
.00487 
.00506 
.00526 
.00542 
.00668 
.00588 
.00618 
.020 
.038 

Jneh, 
0. 

.00072 
.00075 
.00068 
.00072 
.00074 
.00076 
.00014 
.00017 
.00019 
.000J9 
.00020 
.00016 
.00026 
.00(^ 
.00025 
.0J387 
.013 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

- 

General  summary. 

Tensile  strenffih  per  square  inch  of  original  section pounds..  176,260 

Klasticlimit per  sqaare  inch  of  original  section do...  165,000 

Elongation  per  inon  after  rupture inch..       .026 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00613 

Reduction  in  area  after  rupture,  per  centum  of  original  section 50.5 

Position  of  rupture ".95  outside  tho  gauged  seotioo 

Character  of  broken  anrface fine  silky 


SQUARE    AND   FLAT   STEEL   WIRE. 

No.  3773. 

Sectional  area,  ".0995  x  ".0996  =  .0099  square  inch. 
Gauged  length,  10''. 
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AppUed  loacU. 

ElonKation 
per  inoh. 

Saooeflsiye 
eloDffation 
per  JDoh. 

Pennanent 

Mt. 

SocoeMlTe 
pennasent 

set. 

Bemarka. 

Total. 

Per  Mutae 
inoh. 

Poundt. 

49 

198 

396 

591 

792 

990 

1,188 

1,237 

1,287 

1.336 

1,386 

1.436 

1,485 

1,535 

1.584 

1,634 

1,683 

i,rj3 

Fimnds. 
5.000 
20.000 
40.000 
60.000 
80,000 
100.000 
120,000 
125, 000 
130. 000 
135,000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170.000 
175,000 

Inch. 
0. 

.00078 
.00152 
.00222 
.00294 
.00360 
.00441 
.00459 
.00478 
.00498 
.00518 
.00540 
.00558 
.00578 
.00601 
.00662 
.022 
.034 

Jneh. 
0. 

.00078 
.00074 
.00070 
.00072 
.00066 
.00081 
.00018 
.00019 
.00020 
.00020 
.00022 
.00018 
.000-20 
.00023 
.00061 
.01538 
.012 

Inch. 

0. 

IndL 
0. 

Initial  load. 
Elaatio  limit. 

Qmeral  summary. 

Tensile  streDffth  per  square  inch  of  oriKinal  seotion poafida..    171,000 

Elaetio  limit  per  so na re  inch  of  orignal  seotion do-...    100,000 

Elongation  per  inch  after  rapture inoh..         .028 

Reduction  in  area  after  rupture,  per  oentum  of  original  seotion S0.6 

Position  of  rapture 1".80  ontaide  tha  gaaged  sactlon 

Chataotw  of  broken  surikoe • • flnaallky 
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SQUARE    AND   FLAT   STEEL    WIRE. 
No.  3774. 


Sectional  area,  'MOOO  x  ".1000  =  .010  square  inch. 
Gauged  length,  10". 


Applied  loftd*. 

Elongation 
perlnob. 

Sacceesive 

Permanent 
set. 

SnooeaaiTe 

permanent 

set. 

Bemarka. 

Tot^.  ^"a"'" 

elongation 
per  inch. 

Povndn. 

50 

200 

400 

600 

800 

1,000 

1,200 

l,2.i0 

i.;ioo 
1.  ;j5o 

1.400 
1.450 
1,500 
1,5.W 
1.600 
1,050 
1.700 
1,  735 

Pounds. 
5.000 
20,000 
40,000 
60,000 
80.  OCO 
100. 000 
120, 000 
125,000 
i:iO,000 
135,  000 
140.  000 
145.  OOt 
150,000 

15:;,  000 

160,000 
165.000 
170,  000 
173,500 

Inch. 

0. 

,00070 
.00146 
.  00220 

.00301 
.  004:^6 
.00457 

Inch. 
0. 

.00070 
.00076 
.00074 
.00072 
.00069 
.00075 
_  nA02l 

Inch, 

'  0. 

Inch. 
0. 

Initialload. 

Eiaatio  limit. 
Tenaile  atrangth. 

..;...::;::. 1 ::.. 

.00171     '          tiMU 

. 00102 

,  oa.V)8 

.  00531 
.00554 
. 00574 
.00600 
. 01280 
.027 

.000*21 

.  ooi'ie 

.000?8 
.00023 
.00U20 
.00026 
.00680 

1 

1                       ' 

General  suminary. 

Tensilo  strength  pet  aqnare  inch  of  orieinal  eection • poonda..  178,  SM 

Elastic  limit  per  sauare  inch  of  original  aectiou do...  100,000 

Elongation  per  inoh  after  rapture ..inch..        .010 

Elongation  per  inch  under  strtiiu  at  olastic  limit do...    .00000 

Keiiiu'iion  in  area  after  rupture,  per  centam  of  original  section 4&0 

Position  of  rupture ".10  oataide  the  ganged  aeotlaii 

Chaiacterof  broken  aarface .^...fliieaUky- 


SQUARE  AND  PLAT  STEEL  WIRE. 

Sample  2. 
No.  3775. 

Sectional  area,  'MOOO  x  ^^0994  =  .0099  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  mob. 

Sucoesaive 
elongation 
per  inch. 

Permanent 
set. 

SaoceoaivA 

perm.anent 

set 

Remarka. 

Totol. 

Per  squATO 

Pound*. 
49 

198 

396 

694 

792 

990 

1,188 

1,237 

1,287 

1,336 

1.386 

1,436 

1,485 

3.53ft 

1.584 

1.634 

1,683 

1,738 

1.782 

1.830 

Poundt. 

5,U00 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

125, 000 

130.000 

136,000 

140.000 

145,000 

150,000 

165,000 

160.000 

165.000 

170, 000 

175,000 

180,000 

104,840 

Inch. 

0. 

.00066 
.00142 
.00213 
.00284 
.00364 
.00444 
.00458 
.004«3 
.00503 
.  00524 
.00545 
.00568 
.00592 
.00618 
.00658 
.00793 
.01200 
.024 

IneK 

0. 

.00066 
.00076 
.00071 
.00071 
.00080 
.00080 
.00014 
.00025 
. 00020 
.00021 
. 00021 
.00023 
.00024 
.00026 
.00040 
.00135 
.00407 
.012 

Inch. 
0. 

Inch. 
0. 

Initfalload. 

Elastic  limit. 
Tensile  strength. 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  184,840 

Elastic  limit  per  s^aare  inch  of  original  section do...  165.000 

EloDgstiou  per  inch  after  rapture  inch..       .025 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00658 

Re<luction  in  area  after  rupture,  per  centum  of  original  section »  • 50.5 

Position  of  rapture 3".5  outside  the  ganged  section 

Character  of  broken  surface fine  silky 
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SQUARE    AND    FLAT   STEEL    WIEE. 
No.  3776. 


Sectional  area,  'M000x".0994  =  .0099  square  iuch. 
Gauged  length,  10''. 


AppHcMl  loads. 

EIoneatiOD 
perinob. 

SaoceMlve 
elonsation 
perinoh. 

Permanent 

Snceessiye 

permanent 

•et 

Bemarks. 

TotaL 

Per  Muare 
iooh. 

Paundt, 

49 

196 

896 

SOi 

792 

990 

1,188 

1.287 

1,28T 

1,836 

1,386 

1,436 

1,486 

1,635 

l,68i 

1,634 

1,683 

]:M 

1,881 

Paundt. 
6.000 
20.000 
40.000 
60,000 
80.000 
100.000 
120,000 
125,000 
180,000 
135,000 
140,000 
145,000 
16C.000 
155,000 
160.000 
166,000 
170,000 
175,000 
180.000 
186.000 

Inch. 

0. 

.00070 
.00144 
.00220 
.00200 
.00371 
.00445 
.00463 
.00485 
.00503 
.C0531 
.00551 
.00579 
.00599 
.00624 
.00663 
.00805 
.01265 
.027 

Inch, 
0. 

.00070 
.00074 
.00070 
.00070 
.00081 
.00074 
.00018 
.00032 
.00018 
.00028 
.00020 
.001)18 
.00020 
.00025 
. 00030 
.  OOUi 
.00450 
.01445 

0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  Bummarif. 

Tensile  strenjcth  per  square  inch  of  ori^nal  section pounds..  186,000 

Elastic  limit  per  square  inch  of  original  section do...  165,000 

BlonKation  perlnon  afterrnptnre  inch..       .041 

Elonf^atioD  perinob  under  strain  at  elastic  limit do...    .00663 

Reduction  in  area  after  mptore,  per  oentum  of  original  section 50.5 

Position  of  rupture 1". 05  inside  the  gauged  section 

Character  of  broken  Borfaoe fine  silky 


SQUARE   AND   FLAT   STEEL   WIBE. 

No.  3777. 

Sectional  area,  M0a3x'^0995=:.010  sqaare  inch. 
Ganged  iragth,  W\ 
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Blonsation 
permoh. 

SaeeeMlve 

set. 

Sncceesive 

permanent 

Bet 

Bemarks. 

Totia. 

PerMQare 

inofa. 

elonfcaiion 
per  iBoh. 

Fmmdi, 

60 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,800 

1,850 

1,400 

1,450 

1.500 

1,550 

1,600 

1.630 

1,700 

l,7.'iO 

1,800 

U834 

Powuto. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120.000 
125,000 
130,000 
185,000 
140,000 
146,000 
160.000 
155,000 
160,000 
166v000 
170,000 
175.000 
180.000 
188,400 

0. 

.00074 
.00148 
.00216 
.0O29L 

; 00448 
.00466 
.0O4M4 

.00526 

! 00573 

.00506 

.00024 

.00654 

.00806 

.013 

.084 

Inch, 

a 

.00074 
.00060 
.00078 
.00076 
.00075 
.00083 
.00017 
.00018 
.00022 
.00020 

.o(>02e 

.00027 
.00022 
.00028 
.00030 
.00162 
.00494 
.Oil 

JneiL 
0. 

Inch. 
0. 

Initial  load. 

Elaatlo  limit. 
Tensile  strength. 

Oeneral  summarjf. 

Tensile  strength  per  square  iBoh  of  original  section • pounds..  188,400 

Xlastie  limit  per  square  ineh  of  orlginsl section do...  165,000 

Elongation  per  Incti  after  roptare inch..       .021 

Blonieation  per  inch  under  strain  at  elastic  limit do...    .00654 

Reduction  in  area  alter  rupture,  per  centum  of  original  section 4&0 

Poeitiou  of  rupture 8" .5  outside  the  gauged  section 

Character  of  hroken  snrfiMse line  silky 

H.  Bz.  165 12 
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SQUARE  AND  FLAT  STEEL  WIRE. 

Sample  3. 
No.  3778. 


Sectional  area^0768x".1510=".011  square  inch. 
Ganged  length,  10''. 


=,!:?c>r 

SnccesaiTe 
elonj^ation 
per  inch. 

Permanent 
set. 

SaooesslTe 
set. 

Remarks. 

Total 

Per  square 
inch. 

Poundt, 

65 

320 

440 

660 

880 

1,100 

1,320 

1,375 

1,430 

1485 

1.640 

1,695 

1,650 

1.705 

1/760 

1,815 

1,870 

1,925 

1,980 

2,033 

2,058 

Pounds, 
5.000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125.000 
130.000 
135,000 
140.000 
145,000 
150,000 
155,000 
160,000 
165.000 
170.000 
175,000 
180.  OOO 
185.000 
187, 090 

Ineh. 

0. 

.00066 
.00135 
.00209 
.00274 
.00345 
.00424 
.00438 
.00458 
.00479 
.00499 
.00527 
.00547 
.00577 
.06615 
.00682 
.00855 
.01245 
.022 
.031 

Inch, 

0. 

.00065 
.00070 
.00074 
.00065 
.00071 
.00079 
.00014 
.00020 
.00021 
.00020 
.00028 
.00020 
!00030 
.00038 
.00067 
.00173 
.00890 
.00955 
.009 

Inch. 
0. 

6. 

Initial  load. 

Elastto  limit 
Tensile  Btrengtb. 



General  summary. 

Tensile  streof^h  per  square  inch  of  original  section poonds..  187,  (KM 

Elatttic  limit  per  square  inch  of  nriginal  section do  ..  160.060 

F.IoDgatioD  per  inch  alter  mptare inch..       .027 

EloD^ation  per  inch  uuder  ^truin  at  elastic  limit do...    .00615 

Rednciiun  in  area  after  rupture,  per  centum  of  original  section 36. 4 

Position  of  rupture 1".00  outside  the  gauged  se*  tton 

Character  of  broken  surface • «.... flueailkj 


SQUARE    AND    FLAT    STEEL    WIRE. 

No.  3779. 

Sectional  area,  ".1510x''.0766=.011  square  inch. 
Gauged  length,  10".    - 
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AppliMl  loads. 

per  inch. 

SuccoMive 
elonzation 
per  iDcb. 

Permanent 
set 

SncceMiTe 

permanent 

set. 

Remaiks. 

Total. 

Per  »o  a»re 
Inclt. 

Poundt. 

65 

220 

440 

660 

880 

1,100 

1.320 

1.875 

1,430 

1,486 

1.510 

1.595 

1.650 

1,705 

1,760 

1,815 

1,870 

1,925 

1.980 

2,035 

2,068 

Poundt, 
5.000 
20,000 
40,000 
60.000 
M,000 
100.000 
120,000 
125,000 
130,000 
136,  UOO 
140,000 
145,000 
150,000 
1.56.000 
160,000 
165,000 
170,000 
175.000 
180,000 
185.000 
187,550 

0. 

.00071 
.00188 
.00212 
.00282 
.00857 
.00428 
00444 
i 00468 
.00488 
.00511 
.00532 
.00559 
.00589 
.00622 
.00694 
.00863 
.01180 
.022 
.029 

Inch, 

0. 

.00071 
.00007 
.00074 
.00070 
.00075 
.00071 
.00016 
.00024 
.00020 
! 00023 
.00021 
.00027 
.00030 
.00033 
.00072 
.00169 
.00317 
.01020 
.007 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elastfo  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  187,660 

Xlasticlimit  per  souare  inch  of  originaisection do...  160,000 

Elongation  per  inoa  after  mptars inoh..       .031 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00622 

Redaction  in  area  after  mptnre,  peroentnm  of  original  section 40.0 

Position  of  mptare 8'^25  oatside  of  the  ganged  section 

Character  of  broken  tnTfisce • • fine  silhy 
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SQUARE    AND    FLAT    STEEL    WIRE. 
No.  3780. 


Sectional  area,  'M610x".0766=.011  square  inch. 
Gauged  length,  10". 


Applied  loads. 

ElODsatloD 
per  mcta. 

SnooeaaiTO 
elon^tion 

Permaneut 
set. 

Socceaaive 

permaneDt 

set 

Remarks. 

ToUL 

Pertonare 

Pounds. 

55 

220 

440 

660 

880 

1,100 

1,820 

1,375 

1,430 

1,435 

1,540 

i;595 

1,660 

1,705 

1,760 

1,815 

1,870 

1.925 

1,980 

2,035 

Pounds. 

6,000 

20.000 

40.000 

OO.OCO 

8U.OO0 

100,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145,000 

150.000 

155.000 

160.000 

165.000 

170.000 

175,000 

180,000 

185,000 

Inch. 
0. 

!  00142 
.0021; 
.00282 
.00362 
..00428 
.00444 
.00462 
.00484 
00506 
.00529 
.00559 
.00582 
.U0622 
.00703 
.00918 
.015 
.020 
.031 

Inch. 
0. 
.00060 
.00073 
.00069 
.00071 
.00070 
.00076 
.00016 
.00018 
.00022 
.00022 
.00023 
.00030 
.0U023 
.00040 
.00081 
.00215 
.00682 
.005 
.011 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
ElastiQ  limit 

Tensile  strength. 

General  svmmarif. 

Tensile  strength  per  sqaaro  inch  of  original  section ponnds..    185,000 

Elastic  limit  per  Monare  inch  of  original  section do...    165,000 

Elongation  per  inch  after  mpture inch..         .022 

Elongation  per  inch  nnder  strain  at  elastic  limit do...      .00582 

Reduction  in  area  after  ruptnre,  per  oentam  of  original  section 30.9 

Position  of  ruptnre 7".0  ontside  the  ganged  section 

Cliaraoter  of  broken  surface fine  silky 


SQUARE   AND    FLAT   STEEL   WIBE. 

Sofnple  4. 

No.  3781. 

Sectional  area,  'M483x ''.0742  =  .011  square  inch. 
Gauged  length,  lO''. 
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SaoGMsWe 

PermAoent 
set 

SaocMsive 

permADent 

set. 

• 
Bemarks. 

ToUl. 

Peraqnare 
%  inoh. 

"Wt   t"^r 

Poundt. 

56 

220 

440 

660 

880 

1,100 

1,820 

1.375 

1.430 

1.485 

1,540 

1.595 

1.650 

1,705 

1,760 

Paundt. 
5,000 
20,000 
40,000 
60,000 
80.000 
100.000 
120,000 
125,000 
130,000 
135, 000 
140.000 
145,000 
150.000 
155,000 
160,000 

Inch. 
0. 

.00074 
.00146 
.00216 
.00294 
.00370 
.00464 
.00489 
.00580 
.00589 
.00665 
.00862 
.01226 
.017 
.023 

Inch. 

0. 

.00074 
.00072 
.00072 
.00076 
.00076 
.00004 
.00025 
.00041 
.00059 
.00006 
.00177 
.00363 
.00475 
.006 

Inch, 
0. 

IneK, 
0. 

iDltialload. 
EUstlcUmit. 
Tensile  Htreogtb. 

General  summary. 

Tensile  strength  per  square  inoh  of  orinnal  section poandb..  160,000 

Elastic  limtl^  per  square  inoh  of  original  section do...  125,000 

Elongation  per  inohafter  rapture inoh..        .012 

Elongation  per  inch  under  strain  at  elasticliniit do...    .00489 

Bed  action  in  area  after  rupture,  per  centum  of  original  tection 40.0 

Position  of  rupture. U'M  outside  the  ganged  section 

Character  of  broken  soiface fine  silky 
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SQUARE   AND   FLAT   ST£EL   WIRE. 
No.  3782. 


Sectional  area,  'M484x ''.0746=. Oil  square  inch. 
Gauged  length,  KK'. 


AppUed  loads 

Elonsation 
permoh. 

SncceMiTe 
elongation 
p«r  Inch. 

Permanent 
set 

Saocesaire 
set. 

Uemarks. 

ToUL 

PerBOQAre 

Pounds. 
56 

220 

440 

660 

880 

1.100 

1,320 

1.375 

1.430 

1.485 

1,540 

1.595 

1.650 

1.000 

Pounds. 
5.000 
20.000 
40.000 
60,000 
80.000 
100.000 
120.000 
122.000 
130,000 
135,000 
140.000 
146.000 
150,000 
153,640 

Inch. 
0. 

.00078 
.00147 
.00220 
.00291 
.00368 
.00471 
.00512 
.00570 
.00648 
.00739 
.00880 
.01138 

Inch, 
0. 

.00072 
.00075 
.00073 
.00071 
.00077 
.00103 
.00041 
.00058 
.00078 
.00001 
.00141 
.00258 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  Unit. 

Tensile  strength. 

1 

1         ^ 

1 

, 

! 

^v.^v.v..^'.^y.v.y.'.'.. 

t 

General  summary. 

Tensile  streDRth  per  square  inch  of  original  section pounds..    163,640 

Elastic  limit  per  sauare  inch  of  original  section do...    120,000 

Elongation  perinon  after  mptnre inch..         .014 

Elongation  per  inch  under  Btmin  at  elastic  limit do...      .00471 

Seduction  iu  area  after  rupture,  per  centum  of  original  section 48.S 

Position  of  rnptore r'.26  inside  the  gauged  section 

Character  of  Broken  surface • ..^ • fine  silky 


I 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3783. 

Sectional  area,  'M484x"»0744=.011  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

SacoeafllTe 
elongation 
perlnob. 

Permanent 
set. 

Suooeaeire 

permanent 

eet 

Remarks. 

Total. 

Per  sq  oare 
inon. 

Potmdt. 

55 

220 

440 

660 

880 

1,100 

1,820 

1,875 

1,430 

1.486 

1,540 

1.695 

1.650 

1.705 

1,760 

1,784 

Poundt, 
5.000 
20,000 
40,000 
60.000 
80,000 
100,000 
120,000 
125,000 
130,000 
185,000 
140,000 
145,000 
150.000 
155.000 
160.000 
162,180 

IfUth, 

0. 

.00075 
.00140 
.00222 
.00294 
.00369 

.'00480 

.00510 

.00559 

.00613 

.00700 

.00878 

.012 

.014 

Ineh. 
0. 

.00075 
.00066 
.00082 
.00072 
.00075 
.00006 
.0002* 
.00030 
.00040 
.00054 
.00087 
.00178 
.00322 
.002 

Inch. 
0. 

Ineh, 

a 

Initial  load. 

Elastic  limit 
Tensile  strength. 

' 

"* 

General  summary. 

Tensile  strength  per  square  ineh  of  original  section pounds..    162,180 

Elastic  limit  per  square  inoh  of  original  section do...    130,000 

Elongation  per  inch  after  rupture inch..  .008 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00519 

Bodnction  in  area  after  rapture,  per  centum  of  original  section 49.1 

Position  of  rupture • 2".d  outside  the  gauged  section 

Character  of  broken  snrfiaoe • fine  silky 
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SQUARE  AND  FLAT  ST£!EL  WISE. 
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SQUARE  AND  FLAT  STEEL  WIRE.  665 

wise  in  store  at  watertown  arsenal, 

Eleotrioallt  Weldbd  'M5  square  Tinned  Steel  Wire. 

Welds  made  at  the  works  of  the  Thomson  Electric  Welding  Com- 
pany, Lynn,  Mass. 
Welding  barrs  removed  before  testing. 


No.  of 
twt. 

wiw. 

f^t^nn^ 

Size  of 

welding 

burr. 

Tensile  strength. 

area. 

Total. 

Per  square 
in^i. 

2916 
2917 
2918 
2919 
2920 
2921 

Inch. 
.1496X.1503 
.  1406  X.  1508 
.1496X.160a 
.1496X.1509 
.1406X.1503 
.1496X.1503 

Sq.inch, 
,  0225 
.0225 

.0225 
.0225 
.0225 

Inch. 
.25X.26 
.23X.24 
.23X.23 
.24X.24 
.23X.24 
.28X.24 

Pwmdi. 
2,760 
2.654 
2,704 
2,645 
2.612 
2,805 

Pwindi, 
122, 670 
117.960 
120,180 
117.560 
116,090 
124,670 

All  specimens  fractured  at  the  welds  except  'So.  2918. 


Eleotrioallt  Annealed  'M5  square  Tinned  Steel  Wire. 

Specimeos  of  sqaare  tinned  steel  wire  which  were  annealed  in  the 
welding  machine  bat  not  welded. 


No.  of 
test 

Nominal  size 
of  wire. 

Actual  dimen. 
sionsof  wire. 

Seotional 
area. 

Tensile  strength. 

Remarks. 

Total. 

Per  sq. 
inch. 

2022 
8923 

".16  square.  . 
'M5  square.. 

Inch, 
.1498X1496 

.1500X.16O2 

Sq.inch, 
.0224 

.0226 

Pounda. 
2,686 

2,697 

Pounda. 
116. 450  5 

116,420 

105,96o| 

148»500^ 
144,650| 

Heated  bright  red;  cooled 

without  boiax. 
Heated  to  a  welding  heat, 

and  cooled  in  clamps  with 

borax. 
Heated  to  welding  heat  and 

cooled  in  clamps  without 

borax. 
Heated  bright  red,  and 

cooled  with  borax. 
Heated  to  welding  heat  with 

borax. 

2884 

M5  square.. 

.1498X.1500 

.0225 

2,384 

2925 
2926 

'MO  square.. 
".10  square.. 

.lOOOX.lOOO 
.0998x.0g96 

.0100 
.0009 

1.486 
1.432 

2927 

".10  square.. 

.lOOOX.lOOO 

.0100 

1,428 

142,800| 

Heated  to  welding  heat  wiUi- 
out  borax. 

2928 

".10  square.. 

.0998X.0996 

.0100 

1,399 

139,900^ 

Heated  bright  red  without 
borax. 

ALUMINUM, 

AND 

ALUMINUM  BRASS  AND  BRONZE, 


FROM 


THE  ALUMINUM  COMPANY,  LIMITED, 

OLDBURG,   NEAB  BIBMINGUAM,  ENGLAND. 
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ALUMINUM   AND   ALUMINUM   BRASS   AND   BRONZE. 


669 


In  making  the  hardness  determinations,  two  different  pressures  were 
employed. 

The  usual  pressure,  10,000  pounds,  was  applied  to  one  specimen  each 
of  10  per  cent,  aluminum  bronze  and  3  per  cent,  aluminum  brass; 
these  being  Nos.  4191  and  4194  respectively. 

The  hardness  of  these  specimens  is  therefore  directly  comparable  with 
the  hardness  of  other  metals  as  ordinarily  reported. 

On  account  of  the  softness  of  the  pure  aluminum  specimens,  a  lower 
pressure  was  used  on  the  indenting  tool.  Four  thousand  four  hundred 
pounds  made  a  cut  extending  diametrically  nearly  across  the  specimen, 
therefore  no  higher  pressure  was  applied,  and  to  furnish  data  lor  direct 
comparisouA  among  these  specimens,  one  piece  of  each  of  the  aluminum 
bronze  and  aluminum  brass  was  indented  with  the  same  pressure. 


Mark,  1. 

Diameter,  '^769. 

Sectional  area,  .464  square  inch. 

Gauged  length,  6'^ 


ALUMIKUM. 

No.  4188. 


Applied  loftda. 

EloiifC»tioii 
per  inob. 

SacceuiTe 
etoDgation 
per  Inch. 

set. 

Sneeeestre 
set. 

Semarks. 

Total. 

Persooare 

Pounds, 

404 

028 

1  302 

Poundi, 
1.000 
2.000 
3  iMin 

Inch. 
0. 

.000133 
.000267 
.000367 
.000517 
.000760 
.001183 
.002083 
.003967 
.006250 
.000883 
»    .013000 
.020100 

.027417 

.0880 

.0500 

.0700 

.1167 

Inch. 

0. 

.000133 
.000134 
.000100 
.0C0150 
.000107 
.000433 
.000900 
.001884 
.002283 
.003638 
.003717 
.012500 

.007317 

.007588 

.0150 

.0200 

.0467 

Inch,  . 

0. 

0. 

Inch. 
0. 

Initial  load. 
Blastio  limit 

Surface  presents  wavy 
appearance. 

TensUe  strength. 

1.850  1           4.000 
2,820  1           5.000 
2.784  i            6,000 
3,248  i            7,000 
3,712              8,000 
4. 176              9. 000 
4,640,          10.000 
5.104             Jl.OOO 
5.668  1          12,006 
6,032            13.000 

.000033 

.000033 

.000500 

.000467 

.005133 

.004633 

.012167 

.007034 

6.406 
6',060 

7.424 
7,888 
8,362 
8.500 

14.000 
15,000 

lolooo 

17.000 
18,000 
18,460 

.025667 

.013600 

General  summary. 

Specific  gravity 2.7190 

Hardness,  under  pressure  of  4, 400  ponnds 4.63 

Tensile  strength  per  square  inch  of  original  seotion pounds..    18»450 

Blastic  limit  per  son  are  inch  of  original  section do...      S^OOO 

Elongation  per  Incii  after  ruptnre inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit' do...  .000617 

Bednction  in  diameter  at  point  of  rupture do...       .149 

Bedoction  in  area  after  rupture,  per  centum  of  original  section 34.9 

Position  of  rupture ".5fronineok 

Character  of  broken  sarfsoe silky:  oblique 

IClongation  of  inch  sections ".80*. 'M8»  ".JO,  ".17,  ".16^  ".12 


G70     ALUMINUM,  AND  ALUMINUM  BRASS  AND  BRONZE. 

AimnvvM. 

»0.  4189. 


Marks,  2. 

Diameter,  ".788. 

Sectional  area,  .488  square  inch. 

Ganged  leugtli,  6'^ 


Appltod  loads. 


TotoL 


Peraqiiare 
inen. 


tntlon 
meh. 


Sncoewi^e 
elonntion 
per  Inoh.  • 


Pensftnent 


SuOC«MiT6 

permaiient 

ML 


Poimd«. 

488 

vn 

1,464 
1,902 
2,440 
2,928 
8,416 
8,904 
4,392 
4,880 
6,368 
6,856 
6,344 
6,832 
7.820 
7,808 

8;  296 
8,784 
^929 


1,000 
1,000 
8,600 

4,000 
^000 
6^000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15^060 
16^000 

17,000 
18,000 
18^280 


Inch. 

9. 
.000117 


6. 

.000117 
.000088 
.000100 


0. 
0. 


Inch. 


.000488 


.000800 
.001000 
.001817 
.008167 
.00M50 
.008800 
.013800 
.090417 
.029517 

.0467 


.000100 
.000150 
.000167 


.000617 
.001350 
.001883 
.003750 
.005000 
.006617 
.009100 

.017183 


0. 

0. 

0. 
.000650 

"Vooooio" 

.600883 

.000788 

.008833 

'".'oiisoo' 

.003000 
■.008467" 

.027783 

.016483 

Initial  l<Md. 


BlMilo  limit. 


Snrftce  prMents  wvwj 
Appeanmce. 

Tensile  strength. 


Qeneral  »ummarjf. 

SpedflogrsTity 17242 

Hardnes8,Qnder  preasore  of  4,406  ponnds 4.15 

Tensile  strpngtb  per  sqaare inch  of  oriicinal  section poonds..    18^280 

Elastic  limit  per  sauare  inoh  of  original  section do...     8,000 

Blongation  per  inen  after  mptnre inch..      .1817 

E1on((atlon  per  inoh  nnder  strain  at  elastic  limit do...  .000800 

Sedaction  in  diameter  at  point  of  mptnre do...       .248 

Bedaotionin  area  after  rapture,  peroentnmof  original  section.. 63.1 

Position  of  mptnre y.8fh>mneok 

Character  of  hrohen  surface silky;  ohUqne 

I  of  inch  sections , ".16,".49»,".12»'Mdi".07,''.69 


ALUMINUM,    AND   ALUMINUM   BBASS   AND   BRONZE. 

ALUMnnJM. 

No.  4190. 
Mark,  3. 
Diameter,  ".779. 
Sectioral  area,  .477  sqaare  inch. 
Gaaged  length,  &'» 
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Applied  loftds. 

Elongation 
per  inch. 

Saoceaaire 
eloDntlon 
perlncb. 

wt.. 

Saoceaatre 
aet 

Ramarka. 

TotaL 

Perftooare 

Pcund$. 
477 
954 
1,431 
1,908 
2,385 
2.802 
3,339 
8.816 
4,293 
4.770 
5.247 
5.724 
6,201 
6,678 
7.155 
7.632 
8.109 
8,586 
8.770 

Ptmnda, 
1.000 
2.000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9.000 
10,000 
11.000 
12,000 
18,000 
14,000 
15.000 
16.000 
17.000 
18.000 
18^390 

Inch, 
0. 

.000117 
.000200 
.000300 
.000383 
.000467 
.000633 
.000850 
.001238 
.002050 
.003138 
.005283 
.006797 
.013809 
.019717 
.030538 
.0467 
.0788 

Inch. 
Ol 

.000117 
.000088 

.000100 
.000088 
.000084 
.000166 
.000217 
.000383 
.000817 
.001083 
.0021.V) 
.003484 
.005088 
.005917 
.010816 
.016167 
.0316 

Iwih. 

a 

6. 

Inch. 
0. 

loitlal  load. 
Elaatie  limit 

Tensile  atrength. 

0. 

0. 

.000188 

.000188 

.001088 

.000950 

.004060 

.002067 

Qefneral  summartf, 

Tenaile  atroDgth  per  aqaare  Inoh  of  original  6ection ponnds..    18,390 

Slaatio  lioiit  per  aqnara  inch  of  original  aeot ion do...      6,000 

Elongation  per  inon after  mptare inch..      .1050 

Elongation  per  inch  nndor  atrain  at  elastic  limit do...  .000467 

Bednotiou  in  diameter  at  point  of  mptare do...       .119 

Seduction  in  area  after  rapture,  per  centum  of  original  section 2&  8 

Poaition  of  rupture 4"  flrom  neok 

Cliaracter  of  broken  surface ailky,  oblique 

BloDgntionofinehaecUona , ".07,  ".u9,  ".07,  ".08^  ^10,  ".22* 
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ALUMINUM,    AND   ALUMINUM   BRASS   AND   DRONZE. 


10  PER  CEVT.  ALVMnnJM  BBOVZB. 
No.  4191. 


Marks,  4-10. 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 

Oauged  length,  6". 


Applied  loads. 


Total 


Povndi. 
500 
2.500 
5.000 
7,500 
9,000 
0.500 
10,000 
10.500 
11.000 
11,500 
12,000 
12.600 
13.i000 
13,500 
14,000 
14,500 
15.000 
15,500 
16.000 
1G.500 
17,000 
17,500 
18,000 
18,500 
10.000 
10.500 
20,0)0 
20.500 
21.000 
21.500 
22,000 
22, 500 
23.000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27.000 
27.500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
81, 000 
31.500 
32,000 
82,500 
83,000 
83.500 
34,000 
3i,500 
34,840 


Moa 

BOD. 


ino! 


PoundM. 
1,000 
6,100 
10,000 
15,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
37.000 
28,000 
29.000 
30,000 
81.000 
82,000 
83,000 
84,000 
85,000 
88,000 
87,000 
38.000 
89,000 
40,000 
41.000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
64,000 
65,000 
68,000 
57.000 
68,000 
50,000 
60,000 
61.  m)0 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 

oaooo 

69.000 
09,680 


toneatic 
«ruioh 


per 


0. 
.000300 


.001000 

.001150 

.001200 

.  001467 

.001600 

.001800 

.002U33 

.002367 

.002833 

.003200 

.003838 

.004500 

.005800 

.006367 

.007117 

.008033 

.009583 

.010667 

.012500 

.018167 

.016000 

.018083 

. 020338 

.023117 

.0267 

.0292 

.0317 

.0350 

.0383 

.0433 

.0483 

.0517 

.0550 

.0617 

.0667 

.0700 

.0767 

.0833 

.0883 

.0950 

.1000 

.1067 

.1133 

.1200 

.1300 

.1383 

.1467 

.1650 

.1050 

.1783 

.1867 

.2000 

.2167 


SaocMdlTe 
elongation 
per  inch. 


Ineh. 
0. 
.000300 
.000333 
.00a367 
.000150 
.000060 
.000267 
.000133 
.000200 
.000233 
.000334 
.000466 
.000367 
.000638 
.000667 


.001067 

.000850 

.000916 

.001550 

.001081 

.0018)3 

.000967 

.002833 

.002083 

.002250 

.002784 

.002583 

.0025 

.0025 

.0033 

.003.3 

.0050 

.0050 

.0034 

.0033 

.0067 

.0050 

.0033 

.0067 

.0066 

.0050 

.0067 

.0050 

.0067 

.0066 

.0067 

.0100 

.0083 

.0084 

.0083 

.0100 

.0133 

.0084 

.0138 

.0167 


Permaneni 


InelL 


.000017 
.000U33 


.000150 


.001033 


.009107 


.018)30 


Sneoeuire 
permanent 


Inch. 


.000017 
.000016 


.000117 


.000888 


.002834 


.009783 


Bemcrke. 


Initial  load. 


Elaitto  limit 


.|  Tensile  strength. 


Specific  gravity 
Hai ' 


General  summary. 


ardness,  under  pressure  of  10.000  pounds 

Tensile  strength  per  square  inch  of  original  section pounds . 

KInstio  limit  per  sanare  inch  of  original  section t.inch. 

Elongation  perinea  alter  rapture.... do.. 

Elongation  per  inch  nnder  strain  at  elastio  limit do... 

Reduction  in  diameter  at  point  of  rapture do.. 

Kednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture , 

Character  of  broken  surface,  light  yellow  color,  uniformly  fine  silky.    FIto  radial  ctacks  extending 

in  a  longitudinal  direction  a  maximum  length  of  ".7  were  developed  at  the  place  of  rapture.    These 

cracks  began  to  open  at  50,000  pounds  per  square  inch  stress.    The  walls  of  the  cracks  were  smootli. 

1".5  from  the  end  opposite  the  fracture  the  specimen  was  drawn  down  to  ".70  diameter. 
Elongation  of  inch  secUons ".25,  ".27,  ".21/M8,  ".16^ 'M7» 


7.6202 
a09 
00^686 
19,000 
.2067 
.001300 
.028 
6.8 
•tneok 
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ALUMINUM   AND   ALUMINUM  BRASS   AND   BRONZE. 

10  PB£  CEHT.  ALUMDnJM  BBOITZK 

No.  4192. 
Marks,  5-10. 
Diameter,  ".795. 
Sectional  area,  .496  sqaare  inch. 
Gauged  length,  &*. 
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Elonntfon 
perinoli. 

SaooesBiTe 
ekmgmtloxi 
per  inch. 

Poniuuient 

Soeoessive 

permanent 

set 

Kamarke. 

TotaL 

Peraqoare 
Inch. 

PowndM. 
496 
8.480 
4,060 
7,440 
7,836 
8;  432 
8,828 
9,494 
9.920 

10,416 

10,912 
11.408 
11.904 
12,400 
12^896 
18,892 
18,888 
14,384 
14.880 
15,872 
16^864 
17,866 
18.848 
19,840 
20^882 
21.824 
22.816 
23,898 
24,800 

25,792 
28.784 
27,776 
28^768 
29.760 
80,758 
81,744 
82,786 

iVwfidf. 
1,000 
6^000 
10,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 

22.000 
23,000 
84,000 

26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
82,000 
34.000 
86.000 
88,000 
40.000 
AOOO 
44.000 
46.000 
48,000 
50,000 

58,000 
54.000 
56,000 

Sooo 

60.000 
62.000 
64,000 
66,000 

0. 
000850 
.'000583 

000988 
:  001088 
.001100 
.001200 
.001300 
.001388 
.001467 

.001688 
.001788 
.001900 
.002067 
.002817 
.003467 
.002800 
.003167 
.003688 
.004667 
.005067 
.008017 
.010367 
.013133 
.015833 
.019800 
.024367 
.029388 
.035750 

.0450 
.0517 
.0617 
.0700 
.0817 
.0900 
.1117 
.1288 

Inch, 
0. 

.000250 
.000388 
.000850 
.000100 
.000067 
.000100 
.000100 
.000068 
.000064 

.000168 
.000150 
.000117 
.000167 
.000180 
.000150 
.000333 
.000367 
.000466 
.001084 
.001800 
.002050 
.002850 
.002766 
.002700 
.00i067 
.004567 
.004966 
.006417 

.009250 

.0067 

.0100 

.0088 

.0117 

.0138 

.0167 

.0166 

InA, 
0. 
0. 
0. 

.000038 

Inek, 
0. 

Initial  load. 

Blantlc  limit  (approzi. 
mate). 

• 

dpeoimen  drawing  down 
at  eiich  neck. 

Tensile  strength. 

*".'666o38  * 

.000150 

.000117 

.000480 

.000333 

.001567 

.001084 

.009467 

.007900 

0.80538 

.021006 

Gmeral  tummarM* 

gpedflograrity ^JST^ 

Hardness,  under pressurs of 4,400 pounds  .--..•. •--••    J'-jw 

Tensile  strength  per  square  inch  of  original  section pounds..    60,000 

Jfilastic  limit  per  square  inch  of  original  section ;    v"       \S?2 

Elongation  per  inch  after  rupture............... inoh..      .1217 

Xlongatlon  per  inch  under  strain  at  elastic  limit do...  .001467 

Bednotion  in  dUmeter  at  point  of  rupture do...       .128 

Bednction  in  area  after  rupture,  per  centum  of  original  section --^.       28.8 

Position  of  rupture ^ 8'' from  neck 

Character  of  broken  surfkce oblique  silky,  light  yellow  eolor 

Elongation  of  inch  sections ..— ...".81*, 'Ml,  ".U,  ".10  ".08,  ".18 

H.  Ex.  165 43 


674  ALUMINUM  AND   ALUMINUM   BBA8S   AND   BRONZE. 

10  PB£  CEHT.  ALUMnrUlE  BBOHZB 

Ko.  4193. 

HarkB,  6-10. 

Diameter,  '^798. 

Sectional  area,  .60  square  inch. 

Ganged  length,  &^. 


AppUod  loads. 

Elongation 
por  inch. 

SnoeMst^e 
elongation 
perlnch. 

Permanent 
set. 

Saooeastve 

pennanent 

set 

Benarks. 

ToUO. 

PerMOAre 
Indi. 

Poundt, 

500 

2,500 

5,000 

7.000 

8,000 

8,600 

9,000 

9,600 

10.000 

10,600 

11,000 

11,500 

12,000 

12,600 

13.000 

13,600 

14.000 

14.600 

15,000 

16.000 

17,000 

18,000 

20.000 

21.000 

22.000 

23.000 

24,000 

25,000 

26.000 

27.000 

28,000 

29.000 

30,000 

31.000 

32.000 

82,440 

PMindf. 
1,000 
5,000 
10.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
82.000 
84.000 
36.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 
62.000 
64.000 
56,000 
68,000 
60.000 
62,000 
64.000 
64,880 

Inch, 

0. 

.000267 
.  000600 
.000983 
.001083 
.001183 
.001300 
.001450 
.001000 
.001783 
.001950 
.002200 
.002517 
.002960 
.003838 
.003900 
.004650 
.005317 
.006217 
.008217 
.010900 

*. 014400 
.024800 
.020667 
.086600 
.043888 
.052167 
.061667 
.0717 
.0817 
.0938 
.1033 
.1167 
.1300 
.1467 

Inch. 
0. 

.000267 
.000338 
.0U0383 
.000100 
.000100 
.000117 
.000160 
.000150 
.000133 
.000217 
.000250 
.000317 
.000133 
.000388 
.000567 
.000750 
.000667 
.000900 
.002000 
.002683 
.003500 
.009900 
.005867 
.006888 
.007883 
.008884 
.009500 
.010033 
.0100 
.0116 
.0100 
.0134 
.0133 
.0167 

Inch, 
0. 
0. 
0. 

.000083 

Inch. 
0. 

Initial  lottd. 
SlastioUmik 

Tensile  strength. 

.000083 

.000800 

.000217 

.001238 

.000938 

.008888 

.002660 

.020338 

.016460 

.«55667 

.085834 

' 

QtAwal  tfHmmary. 

Tensile  strength  per  square  ineh  of  oriidnal  section poonds..    64w8M 

SUstiolimitper  square  inch  of  original  section do...    18,000 

Elungatlon  per  inch  after  mpture inch..      .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001889 

Kedaotion  in  diameter  at  point  of  rapture. do...       .978 

Bedaotion  in  area  after  rnptore.  per  centum  of  original  section. 18.08 

Position  of  rupture .".45  ftomneek 

Charaoterof  broken  surfiMM sUky,  light  jellow  color.    A  small  hole  at  center  of  tar  about  ".04 

diameter  by  ".  10  long.  In  the  head  oTthis  specimen,  near  which  the  fracture  oeoumd,  ther«  wne 
a  oarity  at  the  center  of  the  metal  1".  7  deep,  the  opposite  head  bad  a  cavity  J"  disep. 
Blongatton  of  inch  sections *'^i,",X\J'Mt"^Z^**AX**,\% 


ALUMINUM  AND  ALUMINUM  BRASS  AND  BHONZB. 

S  FEB  CEHT.  ALUHIHUM  BSA8S. 

No.  4194. 
Marks,  7-3. 
Diameter,  ''.798. 
Sectional  area,  .60  sqaare  inch. 
Qwiged  length,  6''. 
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perlioli. 

SnooeMlTe 
eloogatUm 
perlncb. 

PemiMieiit 
set 

■et. 

Remarks. 

Total. 

PeraqiDwre 

Foundt. 

600 

2.500 

5,000 

7^500 

8,000 

8,500 

9,000 

9,600 

10,000 

10,600 

11,000 

11,500 

12,000 

12,500 

18.000 

13,500 

14.000 

14,600 

15,000 

18,000 

17,000 

18,000 

10.000 

20,000 

21,000 

22^000 

28,000 

94,000 

28.000 

26,000 

Poundi. 
1,000 

slooo 

10.000 
15,000 
18.000 
17,000 
18,008 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28;  000 
29,000 
3U,000 
32.000 
84,000 
88,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
50,000 
62,000 

JfMft. 

8. 

'.000817 

.000087 

.001050 

.001188 

.001287 

.001383 

.001888 

.001888 

.802283 

.002883 

.008517 

.004200 

.004807 

.005000 

.007800 

.008638 

.010880 

.014488 

.018887 

.028387 

.0307 

.0487 

.0560 

.0887 

.0838 

.0987 

.1150 

.1888 

0. 
.000283 

:000350 
.000083 
000088 
;000184 
.000118 
.000260 
.000200 
.000450 
.000550 
.000884 
.000888 
.000487 
.001233 
.001400 
.001233 
.001787 
.004183 
.005184 
.000700 
.010338 
.0100 
.0083 
.0117 
.0108 
.0134 
.0183 
.0183 

Inch. 
0. 
0. 
0. 
0. 

Iwh, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000217 

.000217 

.002117 

.001900 

.007487 

.005350 



Oeneral  8umnuirjf. 

SpeciflccmTity 8.1689 

Aardneas,  under  pressa re  of  10,000  ponnds 8.12 

TeosUe  strength  per  square  inch  oforlginal  section pounds..    52,000 

Blasiiclimit  per  saoare  inch  of  original  section do...    17,000 

Klongation  per  inon  after raptare inch..      .1400 

Xlongation  per  inch  under  strain  at  elastic  limit , .do...  .001133 

Beduction  in  diameter  at  point  of  mptare do...       .128 

Seduction  in  area  after  rupture,  per  centum  of  original  section 29.4 

Poeitionofrnptnre "25  from  neck 

ChAcaotorof  oroken  surfsoe irregular  surface,  light  yellow,  approaching  lavender  color  at  the 

droumference,  center  of  firaoture  golden  yellow. 
IPloDgalionof  inchaeoHooo J ".12,  M2,  ".12,  ".12,  ".12.  ".24* 


G76  ALUMINUM   AND   ALUMINUM   BRASS   AND   BRONZE. 

3  PER  CENT.  ALUMnnrM  BSAS& 

No.  4196. 
Marks,  8-^. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  &'. 


Applied  loads. 

per  inch. 

SaooeMive 
eloD^ation 
per  inch. 

PerioMieiit 
set. 

Sacoessive 
set. 

Bemwlcs. 

Tot»l. 

Per  Muare 
incb. 

Foundi. 
500 
2,500 
5,000 
7,500 
8,000 
8.500 
9.000 
9.500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13.500 
14,000 
14,600 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24, 000 
25,000 
26,000 
26,120 

Foundi. 
1,000 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
23^000 
26,000 
27.000 
28,000 
29.000 
80,000 
32,000 
34,000 
86,000 
38.000 
40.000 
42.000 
44.000 
48,000 
48,000 
50,000 
52,000 
52,240 

Inch. 
0. 

.000288 
.000633 
.001017 
.001133 
.001217 
.001300 
.  001467 
.001633 
.0017S3 
.002017 
.002283 
.002600 
.002900 
.003117 
.003667 
.004083 
.004667 
.005217 
.006167 
.008683 
.  011167 
.015117 
.019000 
.024300 
.031700 
.0400 
.0483 
.0600 
.0717 

Inch, 
0. 

.000283 

.000350 

.000384 

.000116 

.000084 

.000083 

.000167 

.000166 

.000150 

.000234 

.000206 

.000817 

.000300 

.060217 

.000550 

.000416 

.000584 

.000550 

.001250 

.002216 

.002484 

.003950 

.003883 

.005300 

.007400 

.0083 

.0083 

.0117 

.0117 

Ineh. 
0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit 

Tensfle  strengtli. 

.000138 

.000133 

.000833 

.000700 

.002467 

.001634 

.015183 

.012666 

General  summary. 

Specific  gravity 8.0795 

Bardness  under  pressnre  of  4,400  pounds 27.82 

"       •     '     ,       ..  -  *-        82^240 

18,000 

.0717 

001300 

.058 


Tensile  strength  per  square  inch  of  orificioal  section pounds.. 

Elastic  nmit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture    inch 


Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Seduction  In  area  after  rupture,  per  centum  of  original  section 14.0 

Position  of  rupture ".lefromn^k 

Character  of  broken  surface irregular  vesicular  surface,  in  part  light  lavender  oolor,  with  part 

eolden  yellow  color;  50  per  cent  each. 
Elongation  of  inch  sections ,..-,...» ".07,  ".06;  ".08,  ".07, ".  W,  "4i>* 


ALUMINUM   AND  ALUMINUM    BRASS   AND   BEONZB. 
3  PER  CEHT.  ALUMIHUM  BBASS. 

No.  4196. 

Marks,  9-13. 

Diameter,  .798. 

Sectional  area,  .50  sqaare  inch. 

Oauged  length,  Q". 
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AppUed  loftda. 

Eloneatlon 
per  inch. 

Sooceasire 
elonsation 
per  inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

500 
2,500 
5.000 
7.500 
8,000 
8.500 
9.000 
9,500 
10,000 
10,  ."WO 
11,000 
11.500 
12.000 
12.500 
13,000 
13,500 
14.000 
14,500 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
22,490 

Pounds. 
1,000 
5,000 
10,000 
IS.  000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
82,000 
34,000 
36,000 
88.000 
40,000 
42.000 
44.000 
44.980 

Inch. 
0. 

.000317 
.000667 
.001083 
.001167 
.001267 
.001888 
.001533 
.001700 
.001867 
.002160 
.002617 
.602817 
.003283 
.003533 
.  001283 
.004750 
.005417 
.006183 
.007917 
.010517 
.014150 
.018300 
.088638 
.0317 
.0883 

Inch, 
0. 

.000317 
.000350 
.000416 
.000084 
.000100 
.000116 
.000150 
.000167 
.000167 
.  000283 
.000367 
.000300 
.000466 
.000250 
.000700 
.000517 
.000667 
.000766 
.001784 
.002H00 
.003633 
.004150 
.005333 
.008067 
.0066 

0. 
0. 
0. 
.000017 

Inch, 
0. 

Initial  load. 
Ela^io  limit 

.000017 

.000217 

.000200 

.001117 

.000900 

.003333 

.002216 

44.960 
18.000 
.0488 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds. . 

Xlastio  limit  per  square  inoh  of  original  section do... 

Xlongatlon  per  inon  after  rapture inch.. 

Elonipition  per  inch  under  strain  at  elastic  limit do... 

Bednctioii  in  diameter  at  point  of  rupture do...       .ww 

Heduction  in  area  after  ruptare,  per  oentnm  of  odginal  section 20.8 

Position  of  rapture ".45  from  neck 

Character  of  inroken  surface irregular,  vesicular  surface.  60  per  cent. ;  light  lavender  color.  40 

per  cent  golden-yeUow  metal  in  radlM  markingSb     Fracture  occurred  at  a  crack  observed  during 

progress  of  test. 
Elongation  of  hiohseotiona * ".08.  ",08,  ".04»  ".08»  ".03,  ".U* 
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ALtJMlKUM   AND   ALOMINUM   BttASS   KUb   DRONES. 
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BRONZE   FROM  FRACTURED   TRAT   HINGE. 
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TBirSILE  TEST  07  BBOHZE  SFECIHEirS  TAEXH  PEOM  FBAGHEHT 
OF  FEACTUBEB  TEAT  HIHGE  OF  12'  B.  L.  CAST  ISOH  BIFLE. 

Z'omt  of  9p€cimen9. 


1 


^N. 


6. 


No.  3873, 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 

Elastic  limits  3,120  pounds  =  12,480  pounds  per  square  incfa. 
Tensile  strength,  5,540  pounds  =  22,160  pounds  per  square  inch. 
Elongation  in  2  inches,  '^23  =s  11.5  per  cent 
Elongation  of  inch  sections,  ^M3*,  ^MO. 
Diameter  at  fracture,  '^51 ;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Fractured  at  the  neck.     Appearance,  light-yellow  color.    Opened 
numerous  cracks  along  surface  of  stem. 


No.  3874. 

Diameter,  ^^564. 

Sectional  lu^ea.  .25  square  inch. 

Elastic  limit,  5,200  pounds  =  12,800  pounds  per  square  inch. 

Tensile  strength,  5,290  pounds  =  21,160  pounds  per  square  inch. 

Elongation  in  3  inches,  '^30  =  10  per  cent 

Elongation  of  inch  sections,  'M7*,  ''.07,  ''.06. 

Diameter  at  firacture,  ".53 ;  area,  .221  square  inch. 

Oontraction  of  area,  11.8  per  cent 

Fractured  ".75  from  the  neck.  Appearance,  variegated,  showing 
light-yellow,  copper-colored,  and  greenish-brown  metal.  Opened  numer- 
ous cracks  in  the  surfiEM^  of  the  stem. 


BRASS  AND  STEEL  TAPE 


ENGINEER  CORPS,  U.  8.  ARMY. 
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dBASS   ANt>   STEEL   RlliBON   tAPJg. 

No.  3877. 

Brass  Taps. 

Dimenrions,  'a28x^0128. 

Sectional  area,  .0016  sqaare  inch. 

Ganged  lengtli,  V. 

Tested  with  broad  faces  in  a  vertical  plane. 
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AppUed  kMidB. 

In  gMiged  length. 

Bemarks. 

TotaL 

'".iS*" 

Set 

20 
80 
40 
60 
60 
40 

20 
80 
40 

50 
00 
70 
80 
00 
06 

Potmdf. 

0. 

.0080 
.0064 

.0164 
.0157 
.0104 

*ape  now  tea 

0. 

.0028 
.0048 
.0060 
.0180 
.0157 
.0225 
.0411 

Inch. 

0. 

.0001 
.0018 
.0046 

Initial  load, 
ad  fMe  in  an  boriaaatal  plane. 

Tensile  itcencth. 

V---- 

.0060 

ted  with  bra 

0. 
0 
.0006 

.0011 
.0015 
.0080 
.0068 
.0117 

1 

60  000 

684  BRASS  AND  STEEL  RIBBON  TAPE. 

No.  3878. 

Steel  Taps. 

Dimensions,  'M29x''.0130. 

Sectional  area,  .0017  square  inch. 

Ganged  length,  Q". 

Tested  with  broad  face  in  an  horizontal  plane. 


AppUed  loAds. 

In  ganged  length. 

•Rj^marVf, 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Found: 
20 
80 
40 
60 
60 
70 
80 
90 
100 
110 
120 
130 
140 
160 
160 
170 
180 
190 
200 
210 
220 
230 
240 
260 
280 
800 
887 

Found9, 

Inch. 

0. 

.0021 
.0034 
.0048 
.0063 
.0074 
.0090 
.0104 
.0117 
.0186 
.0152 
.0166 

•  urn 

.0192 
.0200 
.0220  . 

.0248 
.0261 
.0281 
.0296 
.0306 
.0321 
.0848 
.6376 
.0403 

Inch. 
0. 

.0007 
.0006 
.0006 
.0005 
.0009 

Initial  load. 
Tensile  strength. 

.0016 

.0018 

.0023 

'mVwi' 

.0030 

ALTERNATE  STRAINING,  BY  TENSION  AND  COMPRESSION, 


or 


STEEL,  WROOGHT-IRON,  AND  CAST-IRON  BARS. 


Continued  from  Repoit  of  Teste,  1689. 

Ca^triron  specimens  taken  from  ooudemned  12-inch  mortar  body,  No.  1. 
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ALTERNATE   8TRAINIK6,  TENSION   AND   COMPRESSION.        687 
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688         ALTEKNATE   STRAINING,  TENSION  AND  COMPBESSION. 
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ALTKKNATE    STiiAIMKG,  TENSION   AN1>   COMPRESSION.        689 
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690       ALTEKNATE   STRAINING,    TENSION   AND   COMPRESSION. 
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ALT£BNAT£   STRAINING,  TENSION   AND   COMP1C£8SION.       691 


» s  «  g  £?  g  «  $j  t; 
iisiiiiiS 

fill 


s;sss?|s^s§ 


>l 


UMW 


eoooooo 

f  I  f  I  +  •  f 


I  f  1 1"  I"  f  fi  f  f 


iili 

i  +  '  * 


si§s 


Iili 


sis 


§S2 


»-'"  S  »9 


siSa 


•  •( 


?»«^i  — "CI** 
SSiSS 

I  I -f  '  * 


2S 


ills 

I  I  I  I 


»0  9  W 

ill 


iili 
I  f  f  f 


§§§giiiigi§i§§igiiii§ 


iiiliiiliiiil 


ii§ii§iil§ill 


d 
'■♦3 

§ 


I. 


00 


692        ALTEBNATE   8TEAININO,    TENSION  AND   COMPBESSION. 


6 


I 

O 

.a 

CO 

^^ 

00       . 
A3    *^ 

^  (M 
«  ra 

€  § 

9  t:  a 

S   es   o 

QQ    ^     bid 

8  f  I 
"2  12  a 


s 


-      p< 


I 
1 


1^ 


ll§§ 


S8SS 
I  I  I  I 


lili 


I  I  I  f 


ff 


SB 
U 

If 


•6  iiii. 

Bo-    •    •    •     • 


"id  son  e 

mil 
■  f  f  f 


«f  ^  ^  o  m    . 
^^  e»    * 


"g8§ 


-i  iiiiiiiiiliiiiii 


I  iii§isiiiiiiggii 


ALTERNATE   STRAINING,  TENSION   AND   COMPRESSION.      693 


s 

•♦» 

"S 

« 

ns 

•52 

u 

^ 

^ 

<»d 

tm4 

9 

d 

o 

43 

0 

08 

-ts 

m 

•^4 

-d 

g 

d 

« 

tH 

4!S 

B 

3 

CO 

2 

to 

fl 

B 

O 

% 

o 

O 

'2 

1 

3 

0) 

JS 

2 

•M 

^ 

•t^ 

^ 

'S 

CO 

^ 

bo 

•1^ 

a 

0 

"oS 

a> 

a> 

^-^ 

c 

-s 

p 

bo 

(k 

g 

^ 

bfi 

"^i* 
« 

§ 

a 

08 

-«-> 

?^ 

mZi 

Sh 

3 

1 

g 

•« 

^ 

& 

d 

«2 

.5 

S 

9 

a 

i 

(A 

^ 

s 

a 


•a 

2 


-3 


1 1 44 


S 


l!5! 


£•3 


a 


bo 
2 


a 


e8 


a 


I 

.a 


bo 

a 

1 

§ 

'd 


^  p  " 

2-al 

A  AH 
bo 


i 


a  o 

S 


694       ALTERNATE    STRAINING,   TENSION    AND    COMPRESSION. 


a 


a 


a 
o 

a 


'd 
5 


I 
I 

a 
es 

I 


i 

I 


1 


& 
a 

^ 


1'.. 

if. 


§   i 


i   1 


2  •?, 
§    § 


t- 


s  s 


§  :i 


-11 


S2S 

f  I  I' 


ill 


1  + 


ill 


n 


I  liiiiiiiiiiiiiiiillliiiiiiiiiiiiiiii 


i  §iiiii§§iiii§«iiiiiiii§iiii§giiigsi§  ^ 


ALTERNATE    STRAINING,  TENSION    AND   COMPRESSION.        695 


0 

o 


id 

S 

CO 

•^^ 

I— 

C3 

CM 

C 

6 

*Z3 

Jzi 

s 

* 
a 

4> 

S 

s  — 

^ 

5  -  =  X  2 

.2 

2 

f2^ 

^  O        . 

S5   . 

52 

^  ^S  o  - 

0/  cd 

r. 

^   03  —  +- 

Ii2  =  = 

S3  a  "^ 

^    SJ    (U 

jjg-'^Si 

«li 

aE;§. 

I 


•s  § 


.s    I     . 

i  1  I 


f  if 


S   I   i 
f 


§11 


sss 
ff  f 


si 
II 


►^® 


8S 


I  iiiiiiiiiiiiiiiiiiiiii 


I  iiiilig«illllsiglilill 


696       ALTERNATE   STBAINING,  TENSION  AND   COMPRESSION. 


§ 


I  iiiii  m 


s 


0  0  a  a  a     000 

fissaf    asa 


S 


a 
s 


1 

g 

I 


^1 


siiiis 
I  I  f  f  f  f 


lit 


§1 


11 

IT 


si 


siii 
issi 


2    ® 


il 


I 


!1 


■|iiiiiiiiii§i§§iiii§iiiii§iiii§ii§iiiii§ 


i 

tit  i 

i^  I-  c- 1'  e*  t- 1*  fc- 


IS? 

Hi 


ALTERNATE   STBAINING,  TENSION  AND  COMPBESSION.       697 


I 
I 


ff 


ill 

ooo 

ffl 


Ills 


'J 


isii 


mm 

silisl 


I  fff 


'■^  » 


§s§§ss8isi§§i 


§§§11111 


llllillii§iill§§§l 


^^iiiiiiiiii^igiii 


698       ALTEBNATE   8TBAININ0,  TENSION   AND  COMPRESSION. 


V 

I? 


<:o9^S^ 


m 

5 

fl 

o 
S 

to 

u 
flB 

2 


^    2 

c  • 

is  QQ 

.S  fl 

«  .2r  (© 

0)    K4  S4 

»    P  OS 

00  r1 


^s 


O^   op   C8  "S 

a*  ill  i>  ^ 

»© 

p 


S 

3 


1 


f  ■ 


ocfo 


<:>de> 


ii 


1^ :  I  iiiiiiiiiliii 


"•9   5"" 

0k   I 


4   ^sss^s^ss^g.ss 


ALTEENATB  STRAINING,   TENSION  AND  COMPRESSION.      699 


5ol 


wa-wes*^ 


III 


III 


coSS 

ill 


go|| 
o  o  o  o 


S§?s| 


M  CO  00  -'  lO 

r--  ^H  ...  «  -* 

g  —  ^  ri  c^ 
=  ^  o  o 


U5  CI  ?i  r-  -•  ei 

«  o  =  — <  w  o 

O  O  O  O  09 


ill 


1 1 


1 1 


o  «  o 
ooo 

fll 


oooooi 

1  r  1 1 1  f 


illlil 


p'    V^    ^    ^-^    ^    m*    S^    -m^     «H 

^illliiil 


o  o  o  o  o  o 


ooooo 


8g::S225S; 


siisiiiiiiiss 


ooooo 


§§iii§§§iii§iiiiiiiiiii§iiii§iii§i§iiiii§i§i§ifii 


Sii§l§isliHlllliiliPKiilil2i§iiiliiiiiiiifii§isi 


700       ALTERNATE   8TEAININ0,  TENSION   AND   COMPRESSION. 


J 


S3 


O 

i 


w 

2 

*3 

a 


i 


1 

p 


1 

I 


t 


m 


iJ 


111! 


s 
i 


Pi 


5  "^  r-i  W  «  "f 


hio  fM  evTco  V  •rf'w  e-"otf  oTe't-Tcfc^'Writf 


I  §ii§i§iiii§i§iiii§§§ 


ALTERNATE   STRAINING,  TENSION   AND   COMPRESSION,        701 


ill 


fiiiii 


Q9iAor«nr^ 


III 


mu%i 


i§§iii§§iiiiiiiiiiiii§ii§ 


§3iii§ii§iiiiiii§iii§iii§ 


702       ALTEHNATE    STRAINING,    TENSION  AND   COMPRESSION. 


fl 

06 

P 

o 

G 

g 

0 

8 

1 
I 

•n 

03 

c«  • 

a 


P4 

d 
ft 

.S    5 


•s 


%  « 

is 

sl 

d  ^ 

IS 

O    GO 

I'i. 

GO    ft 

Is 


fe  S  a 

'^    00    w 

a" 


^ 


nS 
I 


P. 


>ls 


ill 


^3 


I   11 


■  ■  ■  f  ■  ■  f  f 


ssrsissssis 

iiiiiiii 


oo 


I  is§§iis§Saigiiiiii 

3  ^•rfo'ifto*i':r»do"»oo'»ao"o*i«rc>'.ft"io  o<r 


|^iiiiiii|iiiiiipii 


ALTEBNATE   SXEAINING,  TENSION   AND   COMPRESSION.        7( 


2 

a, 

a 


s 

cS 

s 

■55 

a 

I 


o 


o 


^ 


a 

'3 

.S 
'S 

0 

*Sb 

a 
o 

§ 


®    . 

ii 


1 

I     4c 


-i      f? 


n*n*n  nn     n  vi  tn  C9  x -i- n  ■* 

t*  W  "•  Tl  £1        T I  -M  O  -J  —  CI  r»  M 


I  I* 


iiii 


I  I 


r^oo^9or^^-©M^DO«c»te^^ 


IJ 


I,  3 


:S 


,jo        OOOOOO^ 
9000000000C 


sSsis 


III! 


a 

t 


If 


^  oo5osSooeoooeeoSo3ooooooor»ooco  =  oo=> 

S  O  h^^S  ^^  t^  A^  ^^  t^  ^^  ^  k^  9^  e)i^  ^\  h0S    f^ ^^  m^ ^^  m^  m^  t^  9^ W^ e^  ^k   ■'^ ^^  .^  PkT  010^ ^^ u^  m^^  m^ 


i  iii§§iiii§iiiiiiiiiiiiiiis§iii§i§i 


704       ALTEENATK  STBAINIMG,  TEMSIOK  AND  COHPBESblOS. 


a 
a 

§ 


I 


Is 


ill 


Is 


§11 


^iiiiir 


ill 


l§§§ 


|i§i§§i§§ii§i§§§ 


|I§§§S§S§§§§§|§§ 


ALTERNATE   STRAINING,    TENSION   AND   COMPRESSION.       705 


IS 


o  ^ 


-3      P^ 


S  I 


•    I 

§  i  1 


5  '- 


^11 


I 


'I  I  '^ 


I  ii§i§i§§ 


H.  Ex.  166 45 


706        Al.TERiNATE    STRAINING,    TENSION   AND   C0MPEB8SX0N. 


CO 

o 


a 
o 


s 

'S 
PQ 

S 

o 


a 
2 

S 

00 


o 


X 


^^ 


o 

a     !^ 
2      g 

"a  .  a 

«  ^j  S 

c3  *   ^ 

OSoQ 


OS  *s 


.2S) 

QQC5 


a 


I!  i 


1 


Pi 


<  11 


12^ 


So  C-  i 


ll'-Wr-  MBO 


:  009 


iiiM 


N  r-  W  t-  -N 

So o  5o 


iiiiil 


iiiiil 


^  ©oooS  =>o  s  o  CO  »  s  oS»5o5oo  oTooS^S 


§ 


o  .J'e^^  eo  "^  lo  f-rcXw  rf  icr<r«f  i>  oo  ef  o  lO  JcTr^  w  a»  o  o  jh  e>f  CO 'rf'ia  rf 


I  ieiiiisisiiisfiiiisiiifisisii 


ALTERNATE   STRAINING,    TENSION   AND   COMPRESSION.       707 


-4  ^  ift  O  X  u 

S5§iil 


£iiils 


III 


sill 


?!:TS3  5r«3  0" 


if 


ill 

afoTo 


if 


lllllilii 


dto'er^aooTcr 


isiliiisiiiiiiiii 


3 

I 


g 

a 

S 

« 

s 

a 

a 

PL, 


QQ 


§  5 

|l 

&® 

i  s 
|| 

C8  <D     , 

*^_5  a 

2§| 

"go 


I 

I 

P. 


ml 


t 


ss 


is 


I  iiiiiiiiiiii 


I  §i§iiiiifsi§ 


708      ALTEBNATE   STRAINING,    TENSION   AND   COMPRESSION. 


'  S 


1  I  i 


■ '  t 


;  u 


S 

1 


I-- 


i 


p. 


CO  r-  M  •(>  9 


tlHl 
i  ilsli 


sss; 


5=« 


oSe5 


iiliii 


ri 


ALTERNATE   STRAINING,   TENSION   AND   COMPRESSION.        709 


•i 

B 


g 


t«  la  :<«•  la .(» to 

Siiiil 

eooooo 


i 


AiAiAt 


liiiiii 


•«»  i 


liil 


3r^e«iOtf»e 


m 


M 


^  I 

1  ^ 


I   I   M   I   I   I   I   I   I   M   I   I   l«  M   I 


P^SStt'^aoSc9tSiS§3 


t«VliOMr«MO 


liiiiiii 


§1 1 

I 
I 


I 


p' 


llifl 


il§iliilililiiiiiii§iiii§iiiii§§§i§§ii§i§ii§§§lii 


710        ALTERNATE   STEAININO,    TENSION   AND  COMPRESSION. 


1 


I 

o 
O 


o 


!  i 


ggS?| 


iiil 


ItU 


iiil 

flit 


ill! 


Iiil 


1  + 


I  + 


iiil 


isiisiiisiissiiSsssii 
I  I*  I  I'l*  I  I  I*  r  *  ■ '  f  I*  i 


liiiiisilSiiiissilsiiiii 


§§ 


S38 
S§ 


Pi 

4- 


I  iiiiii§iii§is;s§§isisiiiii§ii§§ii§iisi 


ALTEBNATE  STBAININa,  TENSION  AND  COMPBESSION.       711 


lilt 


lllll 


i§ 


c  e  s  =  o 
00=00 
ooe  s  o 

\  \  \  r+ 


I*  I*  \  f+ 


fooooss^ooo-coooso 
SoiiSesS5oo§SiSi§S 


t>-o«o««>f-4eAeooeiio 

o®  ^'50^ -^§a 
ooosoooooo 


ilill 


liiii 


1111  + 


I  I  I 


^SSSsoSS 


lii<5o5So5S^ 


siiSigiiii 


isass 


1  + 


1  + 


»90i00 


§of 


p-  loio  00 

r+  ■  * ' 


lllll 


ill 

f+' 


iiiil 


pass? 

Soo5< 


g?2§ 

IHS  o 

Sol 


SSSiS 


»oooo 


iiiiiiiiiiifiiiiiiiiifiiiiiifiiiifiiiiiiiiiifiiiiiii 


iii53i:?ifiiilili!ilSlSlls§iilIigi§illliliisillliHs 

iot>^<r>oooi>'«oi>eocot-o^Of08ci3t«o^c-eQt>o^t<-ooooo-tcQt>0'«t<-eetoo^i-eoL-o-:«  —  NP3^ 

i-liH«HiHr4i-lr-«rH  iH  iH  f-t  i-l  rl  1-I  i-i  d  rl  rH  r-l  r-4  (N  €«  i-li-lr-l  r«»  »H  i-l  riMOMMM 


712       ALTERNATE   STRAINING,   TENSION  AND  COMPRESSION. 


I 


a 

a 


•5 '  i'  I  f  I*  r  r 


^c •  • 


iiiilii 


5oSo  5Se 

1 1  r+  * ' 


1 1 1 1 1 1  i 


3  *  S  23  2  *  KS «  2  J5  SJ  2  s;  *9  S  "^ 'S  a  !2 


1  + 


o 
fZ5 


§l! 


I  1  + 


\  I  f  i" 


§11 


iiii 

I*  I*  i'  r 


til 


Sits 
f  I*  f-h 


i  1^ 
} 


lifii:iiiiiiiiiiiiiiiii!§iiiiiiiiiliiii§ 


£C484l-lfHf>4  fH  1-1  i-H  t-H  r^  r^  rH  1-4  94  C4  94  C4  ^  CI  5^4  C4  04  fH  »-4  ril  r^  ^ 


ALTERNATE   SXKAINING,    TENSION   AND    COMPKESSION.        713 


oeoaoow 


iiil 


fiiiisss 


^  M  ^  „  fi  £.1  -M  n  ^ 


iiissslsiiiiiliil 


g  «fi  a  a  si  22  :*  w  ( 


^s^pse^s^s 


M   M  I   1  i 


liiiiiiiiiii 

r  r  r  I* 


f§§ii'iiiii§i§iii§i 


siisiiisissssssiss 


iiil 


Iiil 

r  i'  r  r 


siiil 


MM 


siiiiiiii 
\  \  \  \ 


sssil 


iii§§ilii 
ssisiiiis 

i'  i'  \  ii'  \  i  I* 


§i§§§i§§i§§ii§§§iiiiiiiii§ii§iiiiiiiiiiiiiiiiiiiii§i 


iii§iiis§gii§iii!ii§i§iiiiiiii§i§§is§ii^ii»ias»§iigi§ 


714      ALTEBNATE    STSAININO,   TENSION  AND   COMPRESSION. 


•s 

g 

p 

o 

I 

g 

d 


^ 


»5  I    I*  I    I    I 


iiililiii 


•nooiAiAaio 

w  ct  to  ^  ^  — 


•AOioaoet 
.  r-  5  fl*i «  e  0 

c-:«rtr:«-r«fiftK 


o»oinceo>- 


I  I  I  I  I  I  I  I  I  1  + 


SooooSSSSoSSdooo£5uoeooSoS 


I  I  l"  I* 


I  i"  i'  r 


1 1 1  f  f  r  i'  I  r 


1. 


■Sstfi 


iiiiifiiiiiiisiiiiiiiiiiiiiiiiiii 


«Siii§iilIllfisii5i=liKllf§llllilllilfli 

£»HlHl-l  f-l  i-ifH  1-1  .-i  i-l  rl  ri  M  C«  cS  CO  n  m  04  M  M  ft  i-l  •-«  fHflfHW 


ALTEBNATE   STRAINING,  TENSION   AND   COMPRESSION.       715 


It   I   I   I   M   i   I   1  + 


I  I  1  I   M   I  I 


g£SSSS8i3SSi§SSS§SSSS§sS 


ilil 


»  o  oo 


©  » lO  2 

§SiS 

r  i'  r  r 


liiiiliiiil 
' ' '  \  \  \  \  r+ ' ' ' f  r 


m'MO'Moaoa09occ«oinc>:oAr«ao« 
«c  lA  —  w  ?i  n  M  «m  r:  rtff»  M«  Tiri  "i  m 

I*  r  r  r  r  r  r  r  r  r  r  r  f  r  r  r  r  r 


liiillifiiliiliiiiiiiiiiiliiliilliiilliiiililliiilil 

s  ^'3*s  5  5  s  g'a's  s's'*''^"s  s  8  s  s*s  5  s  5  s  §  s 


i^2iijgiiiiiiiisiiiiigigiiiiiii§sii§iisiiiiiiiiiiiii^ 

C«MMmC0C>t9^e>liHfHf>4  «H  1^  rl  M  C4  94  CO  C)  esi  C4  1-11^  r-l  i^  r-l  iH  r-l  i-4  vit-li-lfHfH  r4  rl 


716   ALTERNATE  8TEA1N1NG,  TENSION  AND  COMPRESSION. 


o 
Q 

I 


S  I  -i 


I  .  ^ 


g 
1 


I  I  I  I  I  I  I  M  f 


o    ^ 

I         


3  '  -^ 

O   1   § 


ssSS 


f  i"  r  \ 


lii§i 


§11111 

sissss 


§iil§i 


II 


lliiiiisi 
\  \  \  \ 


I*  \  \  I*  1 1'  I*  r  r 


|iiiiiiiiiii§iililii§ll§iillilllii§§l§§§ 


|li§.^llliig^§ig|fli§§ili§illfilli§i§ii§§ 


ALTEKNATE   STBAINIKQ,    TENSION   AND   COMPKE88ION.       717 


m 

aaa 
III 


iillilliii! 


~35 


I  I  I  I  M  I  I  I  I  i 


iliiiiiiiiiiliiiiliiiiiii 
i  +  i+f  I  *  I  f-f 


liliilililiiliiiii 

oooeoooeosoooooooo 


Soeooeooooooooooooesoo 


illi 


I  r  r  f 


9  O  3  OO  C 

•  •  I  I  f 


I  I  I  I  I"  I  i  I  f 


§§§§§§§§§i§li§iliiiiliiiliiiillillililiiiiiiiiiii§i§ 


ii§i§§i§§§ 


718       ALTERNATE   STRAINING,  TENSION   AND   COHPBKSSION. 


9 
C 

o 


6 


I 


i 

3 

I 


•       fi^ 


<1 


III 


bseece;-Cw00oo=.coeoe 
►^   I    f   I    I    I    I'+l'+l    1  +  1+  f  f  I    1'*^ 


*  a 


C  t"  m  rt  c  t-  o»  I-  c;  I-  ''T  I-  ■«*  I-  ^  —  qc  fo  «D 

Soooooooco^osoooeooo 


^§|g§8|S§g20g§|ooggg 

gOOOOSOOOtROOSOOOOOOO 

a  krcitfi  cT  lO  cTio  cTift  c'o  q«o  ©  »rf^  o  tatatiS' 


afoooooooeosecooeoooo 


SPECIMENS  TAKEN  FROM  STEM  OF  OVERSTRAINED 

STEEL  EYERAR. 

Interval  between  t^eat  of  eyebar  and  teat  of  the  apecimena,  3  yeara  3  months. 

Orifjrinal  elaatic  limit  34^390  poiinda  per  square  inch.*   Maximum  stress  applied 
54,350  pounds  per  sqnare  inch,  which  stretched  the  metal  5. 5  per  cent. 

Odd  numbers  were  finished  and  tested  without  annealing.    Even  numbers  were 
anneal  d. 

The  annealing  was  done  by  heating  cherry  red  and  cooling  between  pine  boards. 
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STEM  OF  OVERSTRAINED  STEEL  EYEBAE. 

TEHSIOir  TESTS. 

No.  2929. 
Mark,  !• 
Diameter,  ''.664. 
SectioDal  area,  .25  square  inoh. 
Gauged  length,  6". 
Not  anneal^. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

ToUL 

Persoatte 

Elongation. 

Set. 

F9\mdi. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

7,500 

6,750 

10,000 

11.250 

11,500 

11,760 

12.000 

12,250 

12,500 

13,000 

13,600 

14.000 

14,500 

15,000 

15,500 

16,000 

16,500 

16,680 

Pottndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
62,000 
54,000 
66.000 
68,000 
60.000 
62,000 
64,000 
66,000 
66.320 

Ineh. 

0. 

.0006 
.0016 
.0023 
.0(»32 
.  004') 
.004  J 
,0058 
.0069 
.0101 
.0114 
.0129 
.0158 
.011*0 
.  02J3 
.0331 
.0470 
.0638 
.0625 
.1032 
.16 
.18 
.27 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=  12  per  oent. 

a 

0. 

.0002 

.0005 
.0030 

.0138 

.60 

Elongation  of  inch  sections,  ''.08,  ''.22,»  'M5,  ''.09,  ".06. 
Fractured  1".95  from  the  neck.    Appearance,  silky  serrated. 
Diameter  at  fracture,  ".49.    Area,  .189  square  inch. 
Contraction,  24.6  per  cent. 
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STEM  OP  OVERSTRAINED  STEEL  EYEBAB. 


No.  2930. 
Marks,  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  iDcfa. 
Gauged  length,  6". 
Annealed. 


Applied  loads. 

In  Ranged  length. 

Bemarko.     . 

TotoL 

^^X'^l-^-tlon. 

Set 

Poundt, 
350 
1,260 
2,600 
3^760 
5,0C0 
6,260 
7,600 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11.500 
12.000 
1*2,500 
13,000 
13,500 
14,000 
14,500 
16,000 
15.600 
15,790 
0 

Ptmndt. 
1,000 
5,000 
10. 000 
15, 000 
20,000 
25,000 
30,000 
85,000 
40.000 
41.000 
42,000 
43, 0^0 
44,000 
45,000 
46,000 
48.000 
60,000 
62,000 
54,000 
56,000 
68,000 
60,000 
62,000 
63,160 
0 

Inehet. 

0. 
.0005 
.0015 
.0023 
.0032 
.0040 
.0049 
.0056 
.0066 
.0113 
.0095 
.1031 
.1140 
.1210 
.1360 
.17 
.20 
.22 
.27 
.31 
.89 
.48 
.66 
.96 

1.10 

Inch, 
0. 

InitUlload. 
EImUo  limit 

TenaOe  strengfh. 
=22  per  cent. 

0. 

.0001 

.0001 

.0001 

.1181 

............ 

Elongation  of  inch  sections,"  ".16,  ".20,  ".23,  ".28,  ".23*. 
Fractured  1".05  from  the  neck.  Appearance,  silky  serrated.  Opened 
cracks  in  surface  of  stem. 
Diameter  at  fracture,  ".46.    Area,  .166  square  inch. 
Contraction,  33.5  per  cent. 


STEM   OP   OVKRSTR.iINED    STEEL  ETEBAB. 
Ko.  2931. 
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Marks,  5. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  5'^ 

Not  anneal^. 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total 

Per  raaare 
iiioh. 

Blongntion. 

Bet. 

PottfMb. 

260 

1.260 

2,600 

8,760 

6,000 

6.250 

7.600 

8.760 

10,000 

11.250 

11,600 

11,760 

12.000 

12.260 

12,600 

12,750 

18.000 

13,250 

13,600 

14,000 

14,5410 

16,000 

15,600 

16,000 

16.500 

16.680 

0 

Pwnds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80.000 
86.000 
40,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
61,000 
62.000 
63,000 
64,000 
56,000 
68,000 
60.000 
62,000 
64^000 
66,000 
66^760 

Jim*. 
0. 

.0006 

.0016 

.0025 

.0082 

.0041 

.0060 

.0058 

.0009 

.0082 

.0089 

.0091 

.0096 

.0103 

.0116 

.0127 

.0153 

.0173 

.0306 

.0350 

.0630 

.0765 

.10 

.14 

.21 

.85 

.80 

Inch, 
0. 

Initial  load. 

Tensile  strength. 
=16.  per  cent. 

0. 

0. 

.0001 

.0002 
.0007 

.0028 

.0647 

Elongation  of  inch  sections,  ".09,  ''.45»,  'M6,  ''.07,  ".04. 
Fractared  1".70  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fractare,  ".36.    Area,  .102  square  inch. 
Ooutractioni  59.3  per  cent. 


724        STEM  OF  OVERSTRAINED  STEEL  EYEBAB. 

IS^o.  2933. 
Marks,  6. 
Diameter,  ''.564. 
Sectional  area,  .'25  nqnare  inch. 
Gang:ed  length,  5". 
Anuealed. 


Applied  load*. 

In  KMgeA  lenpth. 

Bemarkfl. 

Tot«I. 

PerBanare 
ioca. 

Blongation. 

Set. 

Pounds. 
2.'i0 
1,250 
2.500 
8,750 
ft.  000 
6,250 
71500 
8,760 
10.000 
10,600 

10,000 
10,250 
10,500 
10,760 
11.000 
11,250 
11.600 
12,000 
12,500 
13,000 
13,500 
14.000 
14,000 
16,000 
16.  500 
15,710 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25. 000 
30,000 
86.000 
40,000 
4X800. 

40,000 
41,000 
42.000 
43,000 
44,000 
46, 000 
46,000 
48,000 
60,000 
52.000 
64.000 
66.000 
58,000 
60,000 
62.000 
62.840 
0 

Inehet. 

0. 
.0005 
.0013 
.0022 
.0031 
.0039 
.0048 
.0057 
.0067 

Ifieh. 
0. 

Initial  load. 

Elastic    limit.     Su8tained    niomentarily,  then 
yielded  rapidly  uuder  reduced  load. 

Tensile  atrengtlL 
=  27.5  per  cent. 

0. 

0. 

0. 

.0001 

.0938 

.0947 

.0078 

.1017 

.1150 

.1278 

.135 

.18 

.20 

.22 

.27 

.32 

.40 

.50 

.70 

1.06 

1.38 

.1188 

Elongation  of  inch  sections,  'M7,  ''.22,  ''.54,*  ''.24,  ".21, 
Fractured,  3"  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".35.    Area,  .0%  square  inch, 
Oontraction,  61.5  per  cent 


STflM    OF    OVERSTRAINED    STEEL    EYEBAE. 
Ko.  2933. 
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Marks,  9. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  5''. 

Not  annealed. 


Applied  loads. 


In  ganged  length. 


TotaL     ^^^.^SJ^'^iElongation. 


indh. 


Set 


Bemarks. 


Foundi. 

2f)0 

1.250 

2,500 

3.750 

5,000 

6,250 

7,500 

8,750 

10.000 

11.250 

12, 500 

12,750 

13,000 

13.250 

13,500 

13,  7:iO 

14,000 

14*  260 

14,500 

14.750 

16,('00 

15,250 

15,500 

15,750 

10,000 

16,250 

16,500 

16,760 

17.000 


17,230 
17,500 
17,750 
18,000 
18,360 
0 


Ptmnda. 
1.000 
5,000 
10, 000 
15.000 
20,000 
25,000 
80.000 
86,000 
40,000 

4r*,  ouo 

50,000 

61,  ueo 

52.000 
53,  UUO 
51,  UUO 
53.  O'-O 

56.  W»0 

57,  OUO 
58,000 
50.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,  000 
68, 1)00 

f ,  OOO 
10,000 
15,000 
20,  000 
25.000 
80,000 
85,  000 
40,000 
45,  000 
50,  OUO 
45.0  0 
40.  000 

35.oao 

30, 000 
25,  000 
20,000 
If,  UUO 
10,100 

5,000 
69,000 
70,000 
71,  000 
72,000 
73.  UO 

0 


0. 
.0004 
.0013 
.0022 
.0030 
.0039 
.0048 
.0056 
.0065 
.0073 
.0083 
.00K4 
.0086 
J)088 
.0000 
.0092 
.0094 
.0095 
.0090 
.0101 
.0103 
.0105 
.  0109 
.0113 
.0119 
.0124 
.  0329 
.0687 
.  10:i8 
.  0898 
.0!>08 
.0918 
.  0928 
.  00:^8 
.0948 
.0958 
.0968 
.0979 
.  .0990 
.  098  i 
.  0S<72 
.09o2 
.  09r>:< 
.  0942 
.0932 
.  COL-J 
.0912 
.0902 
.1117 
.1697 
.20 
.20 
.52 
.90 


Inch. 
0. 


Initial  loud. 


0. 


0. 
"6.'" 


.0001 


.0001 


.0003 


.0013 
.'0893' 


.0892 


Tensile  strength. 
=18  per  cent. 


Elongation  of  inch  sections,  ''.07,  'MO,  ".13,  ''.43»,  M7. 
Fractured  1''.60  from  the  neck.     Appearance,  fine  silky. 
Diameter  at  fracture,  ''.35.    Area,  .096  square  inch. 
Oontraction,  61.5.  per  cent. 
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STEM   OF   OVEESTRAIKED   STEEL   EYEBAB. 


Ko.  2934. 


Marks,  10. 

Diameter,  ''.664 

Sectional  area,  .25  square  inch. 

Gauged  length,  5''. 

Annealed. 


AppUed  loads. 

In  ganf^ed  length. 

Bemarks. 

Total. 

Poraqoare 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
8,750 
6,000 
0.260 
7,600 
8.760 
10,000 
11,260 
11,600 
11,760 

10.250 
10,500 
10,750 
11,006 
11,260 
11,600 
12,000 
12,500 
13,000 
13,600 
14,000 
14,500 
15,000 
16,600 
16,000 

Pound*. 
1,100 
6,000 
10.000 
15,000 
20,000 
25,000 
30.000 
85,000 
40.000 
45.000 
46.000 
47,000 

41.000 
42,000 
48,000 
44.000 
46,000 
46,000 
48.000 
60.000 
62,000 
64,000 
60,000 
68,000 
60,000 
02,000 
04,000 

JfMAM. 

0. 

.0004 
.0013 
.0022 
.0032 
.0040 
.0040 
.0067 
.0067 
.0073 
.0077 

Inch. 

Initial  load. 

Elastic  limit.  Snatained  load  momentarily,  tben 
yielded  xapidly  and  load  felL 

Tensile  strength. 
=26  per  cent. 

0. 

0. 


0. 
0. 
0. 
0. 

.0258 
.0525 
.  1295 
.1802 
.1447 
.1548 
.1840 
.22 
.26 
.80 
.86 
.41 
.60 
.08 
.00 
1.80 

^..•.. 

Elongation  of  inch  sections,  'M8,  ''.36,  ''.40»,  'M9,  'M7. 
Fractured  3''.70  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ''.35.    Area,  .096  square  inch. 
Oontraction,  61.5  per  cent. 


STEM   OF   OVERSTEAINED   STEEL    EYEBAB. 

COMPRESSION  TESia 
No.  2935. 

OBOSSWISE  SPECIMEN. 
Marks,  3. 
Length,  9''. 
Diameter,  ''.926. 
Sectional  area,  .673  sqaare  inch. 
Gauged  length,  6''. 
Not  annealed. 
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Applied  loads. 

In  ganged  leLgth. 

Bemarks. 

Total. 

Per  Aqnare 
Inch. 

Comyi-ea- 
sioD. 

Set. 

Pounds. 
673 
3.365 
6,730 
10,095 
13,460 
16^825 
20,190 
28,555 
26,920 
27,593 
28,266 
28,989 
29,612 
80,286 
30,958 
31.631 
32,304 
82.977 
88,650 
34.828 
84,996 
85.669 
86,342 
87.016 
87,688 
38,361 
80,084 
89,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
58,100 

JncA. 

0. 

.0006 
.0012 
.0021 
.0027 
.0036 
.0043 
.0051 
.0062 
.0065 
.0066 
.0069 
.0071 
.0074 
.0075 
.0077 
.0080 
.0085 
.0090 
.0093 
.0101 
.0113 
.0124 
.0146 
.0176 
.0228 
.0620 

IneK 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

0. 

.0001 

.0006 

.0011 

.0054 

.0503 

Palled  by  triple  flezare. 


728  STEM    OF    OVERSTRAINED    STEEL.  EYEBAB. 

No.  2936. 

OBOSSWISB  SPEOIMSK. 
Marks,  4. 
Length,  9''. 
Diameter,  ".942. 
Sectional  area,  .G97  square  inch. 
Gauged  length,  5'^ 
Annealed. 


Applied  loads. 

In  j^anged  length. 

Kemarks. 

Total. 

Per  8quATe 
iuch. 

Compres- 
Bton. 

Set. 

Poundt. 

697 

3,485 

6,970 

10, 455 

13.940 

17,425 

20,  910 

24,395 

27,880 

28,677 

29,274 

29,971 

Poundt. 
1,000 
5,000 
10,000 
15,  000 
20,000 
25,000 
30,  000 
35,000 
40,000 
41,000 
42,000 
48,000 

Inch. 

0. 

.0006 
.0013 
.0022 
.  0029 
.0037 
.0045 
.0053 
.0060 
.0062 
.0065 

Inch, 
0. 

Initial  load. 

Ultimate  strength  and  olaetio  limit 

0. 

0. 

0. 

0. 

Failed  by  triple  flexure. 


Fo.  2937. 


DIAGONAL  SPECIMEN. 

Marks,  7. 

Length,  9". 

Diameter,  ''.926. 

Sectional  area,  .673  square  inch. 

Gauged  length,  5''. 

Not  annealed. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
673 
8,365 
6,780 
10,095 
13,460 
16,825 
20,190 
23.655 
26,920 
27, 693 
28,286 
28,939 
29,612 
80,285 
30,958 
81,631 
32,304 
82,977 
33,650 
84. 323 
34,996 
35,660 
36. 342 
86,600 

Poundt. 

1.000 
5,000 
10,000 
15,000 
20.000 
26,000 
80,000 
86.000 
40,000 
41,000 
42, 000 
48,000 
44,000 
45,000 
46,000 
47,000 
4H,000 
49,0u0 
50,  000 
61,  000 
52,  000 
63,000 
64,000 
64,880 

IncK 
0. 

.0006 
.0013 
.0021 
.0028 
.0035 
.0043 
.0051 
.0061 
.0065 
.0068 
.0071 
.0075 
.OOSl 
.0088 
.0095 
.0107 
.0121 
.0135 
.0146 
.0150 
.0143 
.0225 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

■'"'6* 

0. 

0. 

.0011 

.0055 

Failed  by  triple  flexure. 


STEM  OF  OVERSTRAINED  STEEL  EYEBAR, 

No.  2938. 

DIAGONAIi  SPECIMEN. 

Ma.ks,  8. 

Length,  9". 

Diameter,  '^935. 

Sectional  area,  .687  sqaare  inch. 

Ganged  length,  5'\ 

Annealed. 
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Applied  loade. 

In  ganged  length. 

Remarks. 

Total. 

Per  Monare 
inch. 

Gompres- 
fiion. 

Set 

Poundt. 

687 
8,435 
6,870 
10,805 
13,740 
17, 175 
20,610 
24,045 
27,480 
28,167 
28,854 
29,541 

Poundt. 

1,000 
5,  too 
10,000 
15,000 
20,000 
25.000 
30.  000 
35,000 
40,000 
41,000 
42,000 
43,000 

JfMA. 

0. 

.0008 
.0015 
.0023 
.0031 
.0038 
.0047 
.0055 
.0063 
.0066 
.0070 

Inch. 
0. 

Initial  loud. 
Ultimata  strength. 

0. 

.0001 

.0001 

.0002 

Failed  by  triple  flexure. 


Ko.  2939. 

USNGmWlBE  SFEOIMEN. 


Marks,  11. 

Length,  9''. 

Diameter,  ''.915. 

Sectional  area,  .658  square  inch. 

Gauged  length,  5". 

Kot  annealed. 


Applied  loads. 

In  gauged  length. 

Semarks. 

TotaL 

Per  square 
inon. 

Compres- 
sion. 

Set 

Poundt. 
658 
3,2i» 
6,580 
9,870 
13.160 
16,450 
19.740 
23,030 
26,320 
26,978 
27,836 
28,294 
28,952 
29,610 
32,200 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
48,940 

Inch. 
0. 

.0005 
.0018 
.0020 
.0028 
.0035 
.0043 
.0053 
.0112 
.0130 
.0155 
.0180 
.01H9 
.0106 

Inch. 
0. 

Initial  load, 
^timate  strength. 

0. 

.0002 

.0004 

.0052 

i. 

.0125  , 

Tailed  by  triple  flexure. 


730        STEM  OF  OVEBSTBAINED  STEEL  KYEBAB. 

No.  29i0. 

LSN0THWISB  SPSOIMEN. 
Marks,  12. 
Length,  9". 
Diameter,  '^933. 

SectioDal  area,  .684  square  isch. 
Gauged  length,  5'^ 
Annealed. 


AppllAdloAda. 

Ib  K«aged  length. 

BMntfki. 

TotftL 

PerMTBttra 

ComprM- 
■ion. 

Set. 

Pound*. 
684 
8,420 
6.840 
10.260 
13,680 
17,100 
20,520 
23,040 
37,860 
28,  OU 
28,728 
29,412 
30.780 

P9Wtd$. 
1,000 
6,000 
10,000 
15,000 
10,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
45,000 

Jim*. 

0. 

.0006 
.0014 
.0021 
.0029 
.0037 
.0046 
.0054 
.0063 
.0065 
.0067 
.1068 

JffMdL 

0. 

InitliJloAd. 
ElJtttto  limit 

Failed  by  triple  flexure. 


STEM  OF  OVESaTBAINED  STEKL  EYEBAB. 
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INITIAL  STRAINS  IN  STEEL 


VROM 


8-INOH  AND  12-INCH  B.  L.  RIFLES. 


Slices  from  8-inch  Jacket  and  tabe  forgings.     Also  slice  from  l^inch  hoop,  Ai. 
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8T7ti7tJ^.Z,,2iz/^le  c^ee^. 


<Sl:^r<^:^Om/  o^&tC^33^. 


fTPCisetn^  Zer^^^^^^^ 


<yizce^^o77t^jTzb&, 


H  Ex../^ir_._.  .51  2 


INITIAL   STRAINS   IN   GUN   STEEU 


735 


No.  4345. 

MEASUREMENT  OF  EINOS  FROM  SLICE  TAKEN  FROM  BREECH  END  OF 
JACKET,  S-INCH  B.  L.  RIFLE. 

OUTSIDB  KING. 


Bing. 

Diftmeten.                                  { 

1 

5) 

8 

4 

Mean. 

Id  slice 

Inchs$, 
23.4220 
23.4212 

Xn«AM. 
28.4402 
23.4473 

Inehet, 
23.4808 
23.4466 

Ineh69. 
23.4137 
23.4112 

28.4290 
28.4318 

Detached 

—.0017 

+.0071 

+.0068 

—.0025 

+.0028 

INSIDB  RIKa. 


Id  dice 

14.7637 
14.7660 

14.7487 
14.7448 

14.7625 
14.7680 

14.7501 
14.7820 

14.7660 
14.7661 

Detached 

Differences 

+.0013 

+.0006 

+.0005 

+.0010 

+.0011 

Stresses  corresponding  to  above  mean  strains. 

Outside  ring,  2,950  pounds  per  square  inch  compression. 

Inside  ring,  2,240  pounds  per  square  inch  compression. 
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INITIAL   STRAINS    IN   GUN   STEEU 


No.  4316. 

MEASUBEMEKT  OF  RINGS  PROM  SLICE  TAKEN  FROM  TJTSE,    S-INCH 

B.  L.  RIFLE. 

OUTSIDE  BING. 


Bing. 

Diameters.                                     1 

1 

9 

3 

4 

Mean. 

In  ftlico  ....■«.......>.•.•.. 

Inchet. 
15. 0339 
15. 0391 

IncheM, 
15. 0348 
15. 0347 

tnch€8. 
15.0106 
15.0090 

Inehet. 
15.0198 
15.0205 

Inehu. 
15. 0246 
15.0258 

Detached 

Differenoefl 

+.0052 

+.0004 

—.0016 

+.0007 

+.0012 

INSIDB  BINa. 


In  ulice  . . . 
Detached . 


Differences  . 


7.6173 
7.  6179 


+.0006 


7.6194 
7. 6193 


.0001 


7.6234 
7. 6238 


+.0004 


7.6189 
7.6190 


+.  0001 


7.61976 
7.62000 


+.00025 


Stresses  corresponding  to  above  mean  strains. 

Outside  ring,  2,400  pounds  per  square  inch  compression. 

Inside  ring,  9,840  pounds  per  square  incli  compression. 


SLICE  FROM  HOOK  Ai,  \2-INCH  B.  L.  RIFLE,  STEEL. 

The  original  diameters  were :  Inside,  33".40 ;  outside,  43".75. 
The  slice  was  turned  down  to  the  given  diameters  on  sketch  before 
the  measurements  wore  taken  for  initial  strains. 


OUTSIDE  BING. 


Bing. 

Diameters. 

1 

9 

3 

4 

Mean. 

In  slice 

Inches. 
42. 8925 
42.8942 

Inches. 
42.8920 
42.8899 

Inches. 
42.9020 
42.9491 

Ine?ies. 
42.8990 
42.9417 

Ineh«s, 
42.8964 
42. 9187 

+.0223 

Detached 

Differences 

+.0017 

-s0021 

+.0471 

+.0427 

DTSIDB  BIKG. 


In  slice 

84.8167 
84. 3606 

34.8255 
34. 3000 

34.3230 
34. 3407 

84.3157 
84.3397 

J34S204 
34.8503 

Detached - 

Differences 

+.0439 

+.0345 

+.0171 

+.0240 

T.0299 

The  gauged  diameters  for  determining  the  initial  strains  were  estab- 
lished on  the  inside  face  of  the  slice. 
Stresses  corresponding  to  above  mean  strains. 
Outside  ring,  15,000  pounds  per  square  inch  compression. 
Inside  ring,  20,140  pounds  per  square  inch  compression. 
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OAST  IRON  FBOM  WATERTOWN  ARSENAL  FOUITBBT. 
BpecimeDS  l'M29  diameter  were  tested  in  the  grooved  form. 


Ko.of 


Harks  or  dMoriptlon. 


Seotiooal 

Tenaile  strength. 

Diam- 

Per 

eter. 

area. 

Total. 

sqaare 
inch. 

Inehe$. 

Sq.ineh. 

Pounds. 

Poundt. 

.505 

.20 

7,010 

35,050 

.605 

.20 

7,020 

36,100 

.505 

.20 

6,089 

34.900 

L128 

1.00 

16,980 

10, 980 

1.129 

LOO 

26.670 

26,670 

Top  of  pig. 

27,480 

27,480 

Botton 

of  pig. 

35,170 

26,170 

L129 

1.00 

27,620 

27.820 

1.120 

1.00 

26, 410 

25,410 

1.129 

1.00 

24,080 

24.080 

1.129 

1.00 

23,040 

23,040 

L129 

1.00 

29.600 

29,600 

1.129 

1.00 

29,060 

29, 060 

1.129 

1.00 

29,050 

29,060 

1.129 

1.00 

28,980 

28,960 

1.129 

1.00 

16.310 

16. 810 

1.129 

1.00 

27,620 

27,620 

1.129 

1.00 

18,980 

18.080 

1.129 

1.00 

26,106 

26,100 

L129 

1.00 

25,810 

26,610 

1.129 

1.00 

26,800 

26,800 

1.129 

1.00 

28,550 

28^660 

L129 

1.00 

8L470 

81,470 

1.129 

1.00 

81,000 

81,090 

1.129 

kOO 

80,950 

80,950 

1.129 

1.00 

31,600 

81,600 

1.129 

1.00 

80.600 

80,600 

L129 

1.00 

29.  450 

20,450 

1. 129 

1.00 

80,580 

80,580 

1.129 

1.00 

30,990 

30.990 

1.129 

1.00 

31, 400 

81.400 

1.129 

1.00 

81, 4^0 

81,480 

1.129 

1.00 

28,980 

28,980 

L129 

LOO 

30,  010 

30, 010 

1.129 

LOO 

29,820 

29,820 

1.129 

LOO 

29,700 

29,700 

1.129 

LOO 

30, 200 

80,200 

1.129 

LOO 

30. 410 

80.410 

1.129 

LOO 

80, 180 

30,180 

1.05 

.86 

26,610 

80.940 

L129 

LOO 

29.040 

29, 040 

1.129 

LOO 

29.650 

29,630 

1.129 

LOO 

28.630 

28,630 

1.129 

LOO 

28,460 

28,460 

1.129 

LOO 

80.650 

80,650 

1.129 

LOO 

80, 080 

30,080 

1.129 

LOO 

81. 620 

81,620 

1.129 

LOO 

81.280 

31.280 

1.129 

LOO 

30,  880 

30,880 

1.129 

LOO 

80, 140 

30.140 

1.129 

LOO 

80, 030 

80,030 

1.129 

LOO 

29,980 

29.980 

1.129 

LOO 

26,800 

26,800 

1.129 

LOO 

29,180 

29.180 

1.129 

LOO 

80,690 

80.690 

1.129 

LOO 

80.660 

80,660 

1.120 

LOO 

29,890 

29,890 

1.120 

LOO 

29,410 

29,410 

L129 

LOO 

29.340 

29,840 

1.129 

LOO 

29,090 

99,090 

1.129 

LOO 

28,570 

28,670 

L129 

LOO 

28,030 

28,080 

1.120 

LOO 

29,480 

20,480 

1.120 

LOO 

29.400 

20,400 

1.129 

LOO 

80,210 

80,210 

1.129 

LOO 

30,470 

80,470 

1.129 

LOO 

29,420 

20,420 

1.129 

LOO 

27,980 

27.080 

1.129 

LOO 

2.\  800 

25, 800 

1.120 

LOO 

25, 920 

25, 920 

1.120 

LOO 

25.240 

26.240 

1.129 

LOO 

26,980 

26.980 

1.129 

LOO 

22, 270 

22,270 

1.120 

LOO 

22,790 

22,700 

Vrom  I 


»8^.Sihea. 


2067) 
2058> 
20505 
2080) 
20903 
2991^ 
29025 
Specimens  oast  f^om  same  cmoible  of  metal ;  thow 

marked  F.  were  ca^t  with  ailica  or  AL  flux ;  those 

marked  O.  cast  without  flux. 
OA 

-  >From  name  omeible 


PlgofremeltedDyer  projectiles • 

Tig  of  remelted  8  and  9  inch  Batler  projectiles 
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CABT  IRON  AND  PIG  lEON. 


TWO  SPECIMEirS  OF  CAST  lEOV  EEOM  WATEETOWH  AE8EVAL 
EOUNDEY.  OKE  8PECIMEV  CAST  WrTHOUT  FLUX  AHD  OHE 
WITH  ALUMIHUM  FLUX. 

No.  812. 
8PSGIMBN  WITHOUT  FLUX. 

Length,  3". 

Diameter,  ''.798. 

Sectional  area,  .50  Rquare  inch. 

Gauged  length,  3". 


Applied  loads. 

Id  KMured  Length. 

Bemarks. 

Total. 

Per  Miuare 
inch. 

Coinpre«- 
Riiin. 

Set 

Pwndt. 

Pound*. 

Inch, 

Inch, 

500 

1. 000 

0. 

0. 

Initial  load. 

2.500 

6,000 

.0005 

—.0001 

5,000 

10,000 

.0022 

.0007 

7,600 

15,000 

.0008 

10.000 

20.000 

.0045 

.0010 

12,500 

25,000 

.00.76 

.0013 

15.000 

30.000 

.0072 

.0018 

17,500 

85,  (KM) 

.0090 

.00*^7 

20, 000 

40,000 

.0116 

.0010 

22,500 

45,000 

.0153 

.0068 

26, 000 

50.000 

.0202 

.0105 

27.500 

55,  000 

.  0270 

.0162 

30,  000 

80,000 

.0352 

.0228 

44, 810 

80,620 

mtimato  strength. 

Failed  by  triple  fiexare. 


No.  813. 


SPEOIMBN  WITH  ALUMINUM  FLUX. 


Length,  5". 

Diameter,  .".798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  Rquare 
incli. 

Compres- 
sion. 

Set 

Bemarks. 

Pound». 

Pound*. 

Inch, 

Inch. 

5<tO 

1,000 

0. 

0. 

Initialload. 

2.  ^m 

5,000 

.0006 

0. 

6,000 

10,  000 

.0016 

.0002 

7,5<)0 

16,000 

.0027 

.0002 

lU.OUO 

20,000 

.0038 

.0004 

12.  500 

26,000 

.0060 

.0006 

15, 000 

30, 000 

.0064 

.0010 

17.500 

35,000 

.0080 

.0016 

20,000 

40,000 

.0107 

.0080 

22,500 

45.  000 

.0140 

.0053 

25,000 

60,000 

.0105 

.0097 

27,500 

55,000 

.0265 

.0154 

30,000 

60,000 

.0354 

.0236 

43, 100 

86.200 

intimate  strength. 

Failed  by  triple  flexure. 
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CAST  IRON  FBOM  WATERVLIET  ARSENAL. 


yo.of 
test 

Mttk. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fraetoxe. 

Total. 

Per  sooare 
inoiL 

8396 
8397 
3232 
8233 
8234 
8?35 
3236 
3237 

U 
13 

Inch. 
.505 
.564 
.505 
.505 
.505 
.505 
.505 
.506 

8q,ifi6h, 
.20 
.85 
.20 
.90 
.20 
.90 
.20 
.20 

PcwndM. 
4,340 
8.370 
6,610 
6,090 
6,130 
5,980 
6,100 
6,130 

Povoida. 
21, 700 
83,480 
28,050 
30.450 
30,650 
29,000 
30,500 
80,650 

Mediam,  coarse,  granular. 
Fine  granalar. 
Granular. 

Do. 

Da 

Do. 

Do. 

Do. 

TEH8ILE  TESTS  OF  PIG  lEOHS. 
Specimens  rM29  diameter  were  tested  in  the  grooved  form. 


No.  of 

test. 


2960 
2961 
2966 
2967 
2985 
2986 
2976 
2977 
2987 
2978 
2979 
2980 
2968 
2981 
2982 
2962 


2974 
2975 
2970 
2971 
2972 
2973 
2988 
2964 


Descriptioii. 


...do  — 
...do.... 
...do..., 

...do 

Mnirkirk  pig,  pile  1 
...do 


I 


From  same 


pig. 
piK- 


...do 

MairkirkplK,pi1e2. 
Miifrkirkpig,pile8.. 
...do 


...do 

MnirkirkpiK,pile4. 
.do.. 


»|»^^JyP*K}  From  same  pig. 


Katahdin  pig  . 
do., 


— do f  Charcoal  gnn  No.   4. 

— do >     samepig. 

Clifton  No.  6,  pig , 

.do. 


From 


Richmond  Na  4*  gnn  iron  pig  . 

...do 

...do 

...do 


Diameter. 


Sectional 
area. 


Inches. 
1.129 
1.129 
1.129 
1.139 

.798 

.708 
1.129 
1.129 

.798 
1.120 
1.129 
1.129 

.798 
1.129 
1.129 
1.129 
1.129 
1.1'29 
1,129 
1.129 

.708 
L129 
1.129 
1.129 
1.129 

.798 

.798 


8q.  inch. 
1.00 
1.00 
1.00 
1.00 

.50 

.50 
1.00 
1.00 

.50 
1.00 
1.00 
1.00 

.50 
1.00 
LOO 
1.00 
1.00 
LOO 
LOO 
LOO 

.50 
LOO 
LOO 
LOO 
LOO 

.50 

.60 


Tensile  strength. 


Total. 


Pounds, 
32.800 
31.480 
23,580 
24,190 
12, 570 
12,250 
38,  310 
34, 320 
15,910 
22,300 
30,090 
29,370 
14.620 
86, 870 
35,000 
16,  610 
15,  720 
24,510 
28.440 
32.470 
17, 140 
14,580 
14, 710 
26. 4.50 
25,810 
13, 910 
13,940 


Per  sqaare 


ersau 
incn 


Pounds. 
32,890 
31.480 
23, 580 
24, 190 
25, 140 
24,500 
38,310 
34,320 
31,820 
22,300 
30.990 
29,370 
29,240 
86,870 
85,900 
16,610 
15,720 
24.510 
28,440 
32,470 
84,280 
14,580 
14,710 
26  450 
25, 810 
27,820 
27,880 


TrT^^ 
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BELLEVILLE   SPRINGS. 
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BTo.  3864. 

Four  pairs  of  springs  assembled  and  tested  together. 

Total  height  under  initial  load  5".27. 

Measurements  showing  the  compression  and  recovery  of  the  spring 
and  permanent  sets,  were  taken  between  the  platforms  of  the  testii 
machine. 


Applied 


CompresBion  or  reoov- 
epy. 


TotaL       Saocessire. 


Permanent 
compres' 
don  set 


Eemarks. 


Poundt. 

600 

1,000 

1,500 

2,000 

2,600 

3.000 

8.500 

4,000 

i,500 

5,000 

5,600 

6,000 

6,500 

7,000 

7,500 

8,000 

8,500 

0,000 

0,600 

10,000 

10,600 

11,000 

11,600 

12,000 

12.600 

ia,ooo 

13,500 
14,000 


15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
2:i,000 
24,000 
25,000 
26.000 
27.000 
28,000 
20,000 
30,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
60,000 
70,000 
10,000 
20,000 
80,000 
d6,000 
40,000 


Ineh, 

0. 

.0206 
.0491 
.0703 
.0918 
.1120 
.1326 
.1621 
.1718 
.1911 
.3108 
.2298 
.2497 
.2688 
.2878 
.8088 
,8242 
.8468 
.3666 
.3858 
.4038 
.4241 
.4440 
.4682 
.4833 
.6026 
.6233 
.6420 


.6771 

.6164 

.6871 

.6984 

,7391 

.7815 

.8248 

.8684 

.9180 

.9683 

1,0041 

1.0612 

1.1008 

L1406 

1.1908 

L2524 

1.3057 

1.3680 

1.4129 

1.4642 

1.6183 

1.5072 

1.6139 

1.6464 

1.6708 

1.6872 

L7061 

1.7120 

17180 

1.7261 


.4735 
.8840 
18561 
15036 
17069 


Inch. 

0. 

.0206 
.0286 
.0212 
.0210 
.0207 
.0206 
.0196 
.0197 
.0193 
.0197 
.0J90 
.0199 
.0191 
.0190 
.0205 
.0159 
.0226 
.0197 
.0198 
.0180 
.0203 
.0199 
.0102 
.0201 
.0196 
.0207 
.0187 


Inch, 
0. 


Initial 


.0018 


.0013 


.0031 


.0038 


.0044 


.0071 


.0361 
.0303 
.0407 
.0413 
.0407 
.0424 
.0433 
.0436 
.0440 
.0463 
.0468 
.0471 
.0496 
.0488 
.0496 
.0532 
.0533 
.0523 
.0549 
.0513 
.0540 
.0402 
.0467 
.0325 
.0244 
.0164 
.0179 
.0060 
.0060 
.0079 


Rested  16  hooxii 


.0023 
.'6642' 
.0052' 


.0100 

.oioo" 


.0136 

.oioa" 


.0188 
.*0250' 


.0327 

.*6io7' 

.0498' 


.0508 
•0784 
.0845 


.8105 
.4721 
.2375 
.1138 


.0871 


Springs  remored  from  machine  and  allowed  to  rest  24  days ;  then  again  assembled  as  before 

i|nd  retested. 
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BELLEVILLE   SPRINGS. 
No.  3854 — Ooii tinned. 


Applied 
UmmU. 

©ry. 

Permfloent 
comprrft- 
siou  tset. 

Remarks. 

Total. 

SucoeBsiTe. 

Fatmdi. 
600 
4s  000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
86.000 
40,000 
44,000 
48,000 
52,000 
48,000 
44.000 
40,000 
86,000 
32,  000 
28,000 
24,000 
20,000 
16,000 
12, 000 
8,000 
4,000 
4.000 
8,000 
12,000 
16, 000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
36,000 
32.000 
36,000 

40. 000 
30,  000 
82,000 
28,000 
24,000 

20. 000 1 

16,000 
12,000 
8,000 
4,000 
4,000 
8,000 
12,  000 
16,000 
20,000 
24,000 
28.000 
32,000 
36,000 
40,000 
36.000 
32.000 
28,000 
24,000 
20,000 
16, 000 
12.  000 
16,000 
20.  000 
24, 000 
28. 000 
32,000 
36,000 
40,000 
36.000 
32, 000 
28,000 

Inch, 
0. 

.1505 

.3131 

.4698 

.6.388 

.8006 

.9877 

1. 1840 

1.3t<73 

1.5647 

1.6457 

1.6840 

1.7045 

1.7181 

1.7086 

1.6926 

1.6667 

1. 6201 

1.5010 

1.8448 

1.1758 

1.0000 

.8255 

.6446 

.4494 

.8424 

.1848 

.3492 

.6110 

.6771 

.8446 

1.0240 

1.2190 

1.4182 

1.5838 

1.6554 

1.6031 

1.4872 

1.5983 

1. 6550 

1. 6<)50 

1.4880 

1.3344 

1.1685 

.9952 

.9910 

.8238 

.6420 

.4505 

.2437 

.1950 

.8598 

.5198 

.6860 

.8580 

1.0337 

1.  ir345 

1.4280 

1.5842 

1. 6560 

1.6045 

1.4845 

1.8853 

1.1683 

.9954 

.8228 

.6421 

.7030 

.9515 

1.1178 

1.2640 

1.4565 

1.5034 

L6545 

1.6050 

L4910 

1.3383 

Inch. 

0. 

.1505 
.1626 
.1567 
.1690 
.1707 
.1782 
.1963 
.2033 
.1774 
.0810 
.0383 
.0205 
.0136 
.0096 
.0159 
.0259 
.0466 
.1191 
.1562 
.1690 
.1758 
.1746 
.1809 
.1952 
.1070 
.1676 
.1642 
.1618 
.1061 
.1674 
.1795 
.1950 
.1902 
.1656 
.0716 
.0523 
.1159 
.1111 
.0567 
.0500 
.1161 
.1545 
.1659 
.1733 
.0042 
.1672 
.1818 
.1915 
.2068 
.0487 
.1648 
.1600 
.1662 
.1720 
.1757 
.2008 
.1935 
.1562 
.0718 
.0515 
.1200 
.1492 
.1670 
.1729 
.1726 
.1807 
.1509 
.1585 
.1663 
.1462 
.  1915 
.1379 
.0611 
.0495 
.1140 
.1627 

Inch. 
0. 

Initialload. 

After  snataining  load  1  hour. 

.0374 

.0473 
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No.  3854 — Continued. 
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Applied 
loads. 


Compreasion  or  reoov- 
ery. 


Total.       Successive. 


Pemaancnt 
cosiproa- 
Bion  Aet. 


Remarks. 


Pounds. 
24,000 
20,000 
16,000 
12, 000 
8.000 
4,000 


Inches. 

1.1712 

1.0010 

.8228 

.M86 

.4568 


Inch. 
.1671 
.1702 
.  1782 
.1743 
.1917 
.2044 


.Inch. 


.0495 


.2078 

.1538 

.8728 

.1645 

.6300 

.1637 

.6970 

.1610 

.8657 

.1687 

L0480 

.1823 

1.2330 

.1850 

1.4324 

.1094 

L5020 

.1596 

1.6515 

.0595 

1.6080 

.0435 

1.4980 

.1100 

1.3444 

.1536 

1.1762 

.1682 

1. 0005 

.1757 

.8335 

.1670 

.6528 

.1807 

.4580 

.1948 

.2626 

.2054 

LcMided  ten  timee  with  40,000  ponnds,  releaeing  to  8,000  poimdB  between  eaeh  maximiun  load. 
Under  the  tenth  loading  the  springs  lemainMl  16  minutes. 

600  0540 

4,000 

8,000 
12,000 
16,000 
20,000 
24,000 
28.000 
82,  COO 
36.000 
40,000 
36,000 
32,000 
28, 000 
24,000 
20,000 
16,000 
12.000 

8,000 

4,000  .2626  .2054  .0660      Test  discontinued. 

Test  of  one  pair  of  springs. 

500  a  0.  Initialload. 

4,000 

8.000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
32,000 
28,000 
24,000 
20,000 
16,000 
12,000 

8,000 

4,000 

70,  rOO 

500 

4,000 

8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
36,000 
32,000 
28.000 
24,000 
20,000 
16,000 
12,000 

8,000 

4,000 

A  disc  of  brass  ''.026  thickness  now  placed  between  the  two  sprinfcs  and  loads  renewed. 


a 

.0382 
.0817 
.1247 
.1637 
.2036 
.2437 
.2967 
.8460 
.8920 
.4170 
.8726 
.8830 
.2892 
.2458 
.2012 
.1666 
.1082 
.0647 

0. 

.0382 
.0435 
.0430 
.0390 
.0399 
.0401 
.  0530 
.0502 
.0451 
.0250 
.0446 
.0395 
.0438 
.0434 
.0446 
.0446 
.0534 
.0485 

.0040 

.0087 
.0462 
.0882 
.1287 
.1717 
.2102 
.2552 
.8035 
.8687 
.8057 
.4200 
.4056 
.8767 
.3347 
.2043 
.2402 
.2037 
.1607 
.1112 
.0571 

.0376 
.0420 
.0405 
.0430 
.0385 
.0460 
.0488 
.0602 
.0420 
.0243 
.0146 
.0288 
.0420 
.0404 
.0451 
.0456 
.0440 
.0485 
.0641 

.0061 

This  load  applied  and  releaaed. 
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BELLEVILLE   SPRINGS. 
No.  3854— Continued. 


Applied 
loads. 

Compression  or  recov- 
ery. 

Permanent 
corapres- 
sion  set 

Bemarks. 

Total. 

Successive. 

Poundt. 
500 
4.000 
8.000 
12,000 
16.000 
20.000 
24.000 
28.000 
32.000 
36,000 
40.000 
86.000 
32,000 
28,000 
24.000 
20.000 
16,000 
12,000 
8.000 
4.000 

Inch. 

0. 

.0892 
.0807 
.1194 
.1696 
.2031 
.2438 
.2915 
.8405 
.8851 
.4116 
.8982 
.8708 
.83.11 
.2909 
.2482 
.2032 
.1580 
.1081 
.0574 

Inch. 

0. 

.0392 
.0415 
.0387 
.0402 
.0436 
.0407 
.0477 
.0490 
.0446 
.0264 
.0138 
.0274 
.0377 
.0422 
.0427 
.0450 
.0452 
.0499 
.0507 

Ineh. 
0. 

Initial  load. 



.0010 

BELLEVILLE   SPRINGS.  7' 

No.  4355. 

Five  pairs  of  steel  springs  assembled  and  tested  together. 
Total  height  of  springs  under  initial  load  of  500  pounds,  6'MO. 
Total  weight,  54^  pounds. 

Dimensions  of  single  springs :  Exterior  diameter,  8''.60 }  diameter 
central  hole,  2".66 ;  thickness  of  metal,  ".37. 
Conioity  of  spring,  ".25. 


Applied 
loads. 

ery. 

Permanent 
c6niprea> 
BioD  net. 

Bemarka. 

TotaL 

SacoeeaiTe. 

PifundM. 
600 

4,000 

8,000 

12,000 

10,000 

20,000 

10,000 

12,000 

8.000 

4,000 

600 

4,000 

8.000 

12.000 

18,000 

20,000 

24.000 

28.000 

82.000 

89.000 

40,000 

80,000 

82,000 

28,000 

24,000 

20.000 

16.000 

12,000 

8,000 

4,000 

600 

12.000 

11,900 

12,000 
600 

Loaded 

600 

4,000 
8^000 
12,000 
18,000 
20,000 
24,000 
28,000 
82,000 
80^000 
40,000 
88^000 
82,000 
28,000 
24,000 
20,000 
16,000 
12.000 
8,000 
4,000 
600 

Inehst, 
0. 

.293 
.601 
.926 
1.282 
1.684 
1.884 
1.054 
.71» 
.379 

Inek, 
0. 

.293 
.808 
.324 
.357 
.402 
.300 
.330 
.335 
.340 

Ineh. 
0. 

IniUalload. 

.026 

.820 
.637 
.951 
1.815 
1.080 
L988 
8.140 
2,230 
2.286 
2.321 
2.296 
8.258 
1196 
L908 
1.814 
1.010 
1.261 
.901 
.506 

.300 
.811 
.814 
.364 
.875 
.296 
.154 
.090 
.055 
.036 
.025 
.038 
.062 
.203 
.179 
.198 
.855 
.300 
.885 

.117 

1.061 

Load  left  on  aprinn  Satnrday  night 
Load  on  apringt  Monday  morning,  after  forty 
honia*  rest. 

1.060 

.iis 

mde.  releasii 
h  loading  th< 

.168 

tenttmeewi 
Un 

th  40,000  pov 
der  the  tent 

Bg  to  8,000  pounds  between  each  maximum  load. 
B  springs  remained  15  minutes. 

.462 

.777 
L094 
1.471 
1.835 
2.061 
2.181 
2.251 
2.293 
2.822 
8.800 
2.203 
2.204 
2.111 
1.049 
1,067 
1.810 
.948 
.561 

.289 
.825 
.317 
.877 
.304 
.226 
.120 
.070 
.042 
.029 
.022 
.087 
.059 
.093 
.162 
.282 
.861 
.867 
.388 

.168 
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RUBBER  BUFFERS. 


COMFBESSIOir  OP  BUBBES  SUVSEBS. 
Ko.  4239. 


Weight,  6  ponnds  4  oances. 


Applied  loads. 

In  totiil  length. 

Remarks. 

Total'. 

Per  square 
Snob. 

Conipres- 
aiun. 

Set 

Pminds. 
6,000 

Pounds. 

Inchet. 
2.21 

IncheJt. 
.10 
.10 
.26 
.20 
.50 
.42 

A  fter  S  minutes'  rest. 
After  6  minutes' rest. 
Alter  5  minutes'  rest 

' 

10,  000 

2.86 

20,000 

8.28 

So.  4240. 


Weight,  6  ponnds  4^  ounces. 
Length,  6".00. 

Diameters  i  l^^^terior,  4".96. 
uiameters,  j  ^^^.^^  y,Q. 


Applied  loads. 

In  total  length. 

Bemarks. 

Total. 

Per  square 
incb. 

Compres- 
sion. 

Set 

round*. 
5.U0O 

Pounds. 

tnehf». 
2.03 

Inches. 
.22 
.18 
.43 
.30 
.71 
.63 

After  6  minutes'  rest. 
After  5  minutes'  rest 
After  5  minutes'  rest 

10, 000 

2.75 

20,000 

8.22 

RUBBER   UUFFEBS. 
No.  4241. 
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Weight,  6  poands  SJ  oonces. 
Length,  5". 

Diameters  i  Exterior,  5". 
uiameters,  ^  j^^^^  y,^ 


Applied  loads. 

In  total  lenKth. 

Bemarks. 

Total. 

Pot  square 
inoo. 

Compres- 
sion. 

Set 

Pounds, 
6.000 

Poundt. 

Inehet. 
1.80 

Inch. 
.12 
.08 
.28 
.24 
.47 
.40 

Aftor  5  mfnotes'  rest. 
After  6  minutes'  rest. 
After  6  minutes'  rest. 

10.000 

2.60 

ao.ooo 

8.10 

No.  4242. 


Weight,  6  ponnda  8^  oances. 
Length,  6".01. 

Diameters  J  ?^*«"«''-^-"- 


s,{ 


Bore,  1".05. 


Applied  loads. 

In  total  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
5,000 

Pounds, 

Inches. 

1.70 

Inch. 

.10 
.07 
.27 
.21 
.44 
.38 

After  6  minutes'  teat 
After  5  minutes'  rest 
After  6  minutes'  rest 

10,000 

2.61 

20,000 

3.14 

No.  4243. 


Weight,  6  ponnds  3J  ounces. 
Length,  5". 

Diameter.)  f  Exterior,  4".94. 
liiameters,  ^^  g^^.^^  y,Qg 


Applied  loads. 

In  total  lenf^ 

BemarlcB. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
5,000 

Pounds. 

Inches. 
2.07 

Inch. 

.20 
.14 
.87 
.80 
.67 
.47 

After  6  minutes'  rest 
After  5  minutes*  rest 
After  6  minutes'  rest 

10,000 

2.76 

20,000 

8.28 

750 


RUBBER   BUFFERS. 
No.  4267. 


Weight,  6  poands  6  ounces. 

Length,  4".98. 

rfc;«,«^f^^«  (  Exterior,  4'^99. 
Diameters, }  3^^  -L^/^g^ 


AppUed  loads. 

In  total  length. 

Bemarka. 

TotaL 

Per  sqnare 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 
3,870 

Pmmds. 

Inehet. 
1.25 

Inch. 
.08 
.06 
.06  . 
.04 

After  2^  hoars'  rest. 
After  2U  hours'  rest. 
Ailer  24  noan'  rest. 

No.  4268. 


Weight,  6  poands  5  oances. 
Length,  5".03. 

Diameters  i  B»te"or,  4".93. 
diameters,  ^  g        y,QQ 


Applied  loads. 

In  total  length. 

Bem&rks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundg. 
3,285 

Poundt, 

Inehet. 
1.26 

Inch. 
.0« 
.03 
.01 
.01 

After  2i  hoars'  rest. 
After  21*  hoars'  rest. 
After  24  hours'  rest 

Weight,  6  pounds  8  ounces. 
Length,  5".06, 

Diameters  I  Exterior,  4".98. 
uiameters,  ^  3        y,QQ 


No.  4269. 


Applied  loads. 

In  totol  length. 

Bemarks. 

TotaL 

Per  sqnare 
indi. 

Compres- 
sion. 

Set 

Pounds. 
f.,  710 

Pounds. 

\lnches. 
2.10 

Inch. 
.14 
.07 
.05 
.04 

After  2|  hours*  rest 
After  21  i  hoars'  rest 
After  24  nours*  rest 

BUBBEB   BUFFEB8. 
Ko.  4270. 


Weight,  6  pounds  d  oances. 
Length,  4".97. 

Diameters  i  E^*«rior,  4".94. 
xiiametera,  ^  ^      y,QQ 


So.  4271. 


Weight,  6  pounds  6  oances. 
Length,  4".96. 

Diameters  i  Exterior,  4".99. 
i^iameters,  ^  3^,^,^  y,  qq 


Ko.  4272. 


Weight,  6  pounds  6  oaaces. 

Length,  5".01. 

Diameters,  i  Exterior,  4".99. 


.{ 


Bore,  1";06. 
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Applied  loads. 

In  total  length. 

Bemarks. 

Total 

Per  square 
inch. 

Comprss- 
sion. 

Set 

Poundt. 
8.600 

Poundt. 

Inehet 
2.07 

Inch. 
.09 
.05 
.04 
.03 

After  2^  boars'  rest. 
Afl«r  2u  hours*  rest 
After  24  hours'  rest. 

Applied  loads. 

In  total  length. 

Total. 

Per  square 
inoh. 

Compres- 
sion. 

Set 

Poundt. 
13,480 

Poundt. 

Inehtt. 
2.88 

Inch. 
.29 
.20 
.10 
.19 

After  2^  hoars'  rest 
After  20  hours'  rest. 
After  24  hours'  lest. 

Applied  loads. 

In  total  length. 

SemarlcB. 

Total. 

Per  square 
inch. 

Poundt. 

Compres- 
sion. 

Inehtt. 
2.86 

Set 

Poutidt. 
13.480 

Inch 
.38 
.24 
.23 
.23 

After  2)  hours'  rest 
After  20  hours'  rest 
After  24  hoars'  rest 
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BUBBRR    BUFFEBS. 


No.  4317. 

Wolgbt,  10  pounds  14  ounces. 

Length,  6".03. 

Diameters  I  Exterior,  5".93. 
uiameters,  ^  j^        j^„  jg 


Bemftrks. 

TotBl. 

Per  sqaaro 
inch. 

Compres- 
sion. 

Set. 

Founds. 

6,000 

10,000 

20,000 

Pounds, 

1.27 
2.29 
8.21 

Inch. 

.01 
.03 
.11 
.05 

Immediate  set 
After  20  minatei. 



QUADRANTS  FROM  DISCS  OF  12-INCH  B.  L  RIFLED 
MORTAR  BODIES  NOS.  12  AND  24. 

Tested  by  compresBive  stress  applied  ia  the  direotioa  of  the  ohord  of  the  quadrant. 
Length  of  disc,  cist-iron  body  No.  12,  ".75,  body  No.  24,  ".97. 


H.  Ex.  165 18  753 
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QUADBAMTS  FSOM  U-INCH  MOBTAB  BODIES. 
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TENSILE  TESTS 


OF 


SPECIMENS  FROM  MUCK  BAR  TENDER  AXLES 

NOS.  T,  8,  AND  9. 

Continuation  of  tests.    See  Report,  1888. 
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RAILWAY   AXLES.  759 

Axles  Kos.  7  and  8  i¥ere  ran  317,028  miles  eaob,  and  axle  No.  9, 
319,229  miles. 

When  received  for  testing  the  journals  of  the  axles  were  examined 
for  incipient  cracks,  and  their  alignment  ascertained  by  monnting 
upon  centers :  afterward  the  axles  were  cat  np  and  tensile  specimens 
taken,  three  irom  each  end  and  three  from  the  middle  section  of  each. 

The  journals  of  axle  Ko.  7  presented  a  slightly  mottled  appearance, 
but  no  cracks  were  visible.  The  journals  ran  out  of  line  at  their  inner 
ends  when  mounted  upon  centers ;  end  A  i  inch,  and  end  o  -^  inch,  and 
were  bent  in  the  opposite  direction. 

Journal  A  of  axle  No.  8  showed  no  unusual  appearance.  Journal  o, 
however,  was  slightly  mottled  at  the  inner  end,  and  there  was  visible 
to  the  unaided  eye  a  fine  crack  1.65  inches  long,  located  at  the  base  of 
the  fillet,  .16  of  an  inch  from  the  inside  end  of  the  journal. 

Mounted  upon  centers  journal  A  ran  out  of  line  .20  of  an  inch ;  journal 
o  .18  of  an  inch,  both  being  bent  in  the  same  direction. 

The  crack  in  journal  o  was  quartering  with  the  concave  side  of  the 
bend. 

Journal  A  of  axle  No.  9  had  a  mottled  appearance,  and  there  was  a 
crack  in  sight  1.75  inches  long  visible  to  the  unaided  eye.  There  was 
also  a  shorter  crack  ^^25  long  on  the  opposite  side  of  the  journal.  These 
cracks  were  located  at  the  base  of  the  fillet  at  the  inner  end  of  the 
journal. 

Fractured  specimen  No.  4186  from  end  o  of  axle  No.  8  displayed  a 
crack  on  the  side  which  was  next  the  journal-bearing,  and  in  the  vicinity 
of  the  neck  at  the  inner  end  of  the  journal. 

The  location  of  the  crack  and  its  appearance  leads  to  the  conclusion 
that  it  was  a  part  of  the  crack  observed  before  the  axle  was  cut  into 
specimens,  and  notwithstanding  its  presence  rupture  of  the  specimen 
occurred  2^  inches  from  that  place. 
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RAILWAY    AXLES. 
SPECIMEirS  FROM  AXLE  ITO.  7. 


No.  4170. 


Marks,  ^^'^ 
Diameter,  I'M  29. 
Sectional  area,  1.  sqaare  inch. 
Gauged  leugtb,  8". 


Applied  londa. 


Id  ganged  length. 


Total.    17**^  •2,°**"®  Elongation.        Set. 


PoundM. 
1.000 
5,000 
10.000 
15.000 
lA.OOO 
19, 000 
20.000 
21. 000 
22,000 
2.1, 000 
24,000 
25. 000 
26.000 
27,000 
28,  000 
29.000 
30,000 
81,000 
82,000 
33.000 
34, 000 
30,000 
30,000 
37,000 
38.  000 
3»,  000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45,000 
45.790 
40, 200 
0 


incii. 

Pounds. 
1,000 
5.000 
10.000 
15,  OUO 
18,000 
19,000 
20,000 
21, 000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28, 000 
20.000 
80,000 
81.000 
82,000 
33,000 
34,000 
35,  000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44.000 
45,000 
43, 7»0 


Remarks. 


I 


Inch. 
0. 


Initial  load. 


Inches. 
0. 

.0010 
.0025 
.  0039 
.0050    i. 
.0056    I Elastic  limit 


I 


0. 
0. 


.0125 

.0170 

.0267 

.0345 

.0470 

.0605 

.0800 

.0900 

.1230 

.1435 

.17 

.20 

.22 

.27 

.29 

.31 

.35 

.40 

.44 

.49 

.57 

.62 

.70 

.82 

.98 

1.22 

1.68 


2.28 


.0070 


TenMle  strength. 
At  lime  of  fracture. 
=  2R.5  per  cent. 


EloDgationof  inch  sections,  ".20,  ".24,  ".26,  ".40,  ".58»,  ".23,  ".19,  'M8. 

Fractured  ".25  from  middle  of  stem,  or  7  J"  from  the  end  of  the  axle. 

Appearance,  fibrous. 

Diameter  at  fracture,  ".86.    Area,  .581  sqaare  inch. 

Oon  traction  of  area,  41.9  per  cent. 


RAILWAY   AXLES. 


761 


No.  4171. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1.  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  gmaged  lenj^th. 

Remarka 

Towl. 

Per  sqaiire 
inob. 

Elongation. 

s,. 

Pounds. 
1,000 
6.000 
10,000 
15.000 
10,000 
17.000 
18,000 
19,000 
20,  OuO 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30.000 
31.000 
32.000 
83.000 
34.000 
85,000 
30,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,0v0 
44.860 
39,900 
0 

Pounds. 
1,000 
5,000 
10, 000 
16,000 
16.000 
17,000 
18,000 
19, 000 
20,000 
21,  OuO 
22,060 
23.000 
34.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43.000 
44,000 
44,860 

Jnehss. 

0. 

.0010 
.0025 
.0040 
.0043 
.0045 
.0049 
.0053 
.0072 
.0105 
.0285 
.0413 
.0555 
.0670 
.0870 
.1075 
.1290 
.1525 
.1750 
.20 
.22 
.26 
.20 
.32 
.36 
.40 
.45 
.60 
.58 
.66 
.76 
.90 

1.08 

1.50 

Inches. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

AC  time  of  rupture. 
=23. 7  per  cent. 

0 

1.90 

Elongation  of  inch  sections,  'M6  M7.  M7  ".23  ".44*  ".41*  ".19  ".13 
Fractured  3'*:76  from  neck,  or  8J"  from  end  of  axle.    Appearance, 
fibrous. 
Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
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RAILWAY   AXLES. 


No.  4172. 


■  Marks,  ^«^ 
Diameter,  rM29. 
Sectioual  area,  1  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  gauged  leni^th. 

Reiuarka. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22  000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31, 000 
82,000 
83, 000 
84,000 
85,000 
36,000 
37, 000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
0 

Inches. 

0. 

.0010 
.0025 
.0040 
.0044 
.0047 
.  OOfiS 
.0065 
.0122 
.0173 
.0240 
.(1328 
.0428 
.0536 
.0725 
.0850 
.1015 
.llPO 
.  13\0 
.1605 
.10 
.22 
.26 
.29 
.32 
.37 
.41 
.47 
.52 
.50 
.69 
.80 
.97 

1.27 

1.74 

Inch. 
0. 

Initial  load. 
Elantic  limit 

Tensile  strength. 
=?1.7  per  cent. 

.0001 
.0001 

ElongatioD  of  inch  sections,  'M5,  ''^5,  ".60*,  ''.28,  'M4,  'M2,  'MO, 
'MO. 

Fractured  3".4  from  the  neck  or  8|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  fracture,  ''.84.    Area,  .554  square  inch. 

Oontraction  of  area,  44.6  per  cent. 


RAILWAY  AXLES. 
No.  4173. 
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Marks,  ^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12^^ 
Gauged  leugtli,  W. 


Applied  liMds. 

In  Ranged  length. 

Semarlcs. 

Total. 

"■'tocr* 

Elongadon. 

Set. 

PoWldM. 

1.000 
5,000 
10,000 
15,000 
20,000 
21.000 
72.000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
45.420 
40.200 
0 

Poundi, 
1,000 
6,000 
10.000 
16.000 
20,000 
21.000 
22.*000 
28,000 
24,000 
25.000 
26,000 
27.000 
28,000 
28,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
45,420 

0. 

.0015 
.0032 
.0049 
.0067 
.0071 
.0076 
.0081 
.0092 
.0258 
.0348 
.0535 
.0832 
.0930 
.1800 
.1525 
.19 
.24 
.28 
.82 
.38 
.43 
.49 
.54 
.63 
.73 
.86 

1.00 

1.22 

1.63 

2.10 

Tneh. 
0. 

Initial  load. 
Blaatic  limit 

Tensile  atrengtb. 
At  time  of  niptare. 
=  24.6  per  cent. 

0. 
0. 
0. 

0 

2.46 

Elongation  of  inch  sections,  'M7,  'M7,  ''.16,  'M7,  ''.20,  ''.29,  ".69*, 
".26,  ".22,  ".23. 
Fractured  6"  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".83.    Area,  .541  square  incli. 
Contraction  of  area,  45.9  per  cent. 
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RAILWAY   AXLES. 


No.  4174. 


Marks,  ^5^ 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  12". 
Ganged  length,  KV'. 


AppUedloAds. 

In  gaufi^ed  length. 

Kemarks. 

Total. 

Personare 
inch. 

Elongation. 

Sot. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32.000 
83.000 
34,000 
35.000 
86.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,640 
88,600 
0 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20.000 
21,000 
22,000 
28.000 
24.000 
26,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
45,640 

Jnehei. 
0. 
.0014 

.0050 
.0067 
.0071 
.0076 
.0081 
.0091 
.0171 
.0380 
.0635 
.0865 

Inehei. 
0. 

Initial  loid. 
Elastic  limit 

TenftflP  fltrenfctb. 
At  tmioof  rupture. 
=  26.5  percent. 

0. 
0. 
0. 

.0083 

.1115 

.1305 

.17 

.20 

.24 

.28 

.32 

.37 

.42 

.49 

.55 

.62 

.72 

.83 

1.00 

1.19 

1.51 

2.08 

0 

2.66 

Elongation  of  inch  sections,  ''.18,  ".18,  ".20,  ".20, 
".28,  ".24,  ".21. 
Fractured  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fractnre,  ".81;  area,  .515  square  inch. 
Contraction  of  area,  48.5  per  cent. 


.23,  ".33,  ".60», 


RAILWAY    AXLES. 
No.  4175. 
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Marks,  ^^ 
Diameter,  IM  29. 
Sf'Ctional  area,  1  square  inch. 
Liength  of  stem,  12*'. 
Gauged  length,  10^^ 


Applied  IimmU. 


TofL      P«jJJ£f" 


In  ganged  length. 


Elongation.        Set. 


Bemarka. 


Pound  ». 
l,tJO0 
5.  UOO 
10,000 
15.000 
20.000 
21.000 
^2.0tJO 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29.  too 
80.000 
31,000 
82.000 
83.000 
84,000 
85,000 
36.  UOO 
87.000 
88.000 
89.000 
40,000 
41.000 
42,000 
43,009 
44.000 
45.000 
45,8S0 
39.900 
0 


Founds, 
1,000 
5,000 
10.000 
15,000 
20.0U0 
21,0U0 
22,000 
2:1.000 
24.000 
26.0U0 
20.  UOO 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
83,000 
84.000 
D6.000 
80,000 
37.000 
88.000 
89,000 
40.000 
4J,000 
42.000 
43,000 
44.000 
45,000 
45.880 


Inehet. 

0. 

.0015 
.0031 
.0049 
.0060 
.0070 
.0074 
.0079 
.0086 
.0008 
.0260 
.0452 
.0770 
.1025 
.1240 
.1560 
.1825 
.82 
.20 
.80 
.85 
.40 
.46 
.52 
.56 
.67 
.78 
.90 

1.08 

1.81 

203 


Inek, 
0. 


0. 
0. 
0. 


Initial  load. 


Elaatic  Umlt 


.0016 


2.78 


Tensile  strength. 
At  time  of  rupture. 
=  27.3  per  cent. 


Elongation  of  inch  sections,  ".27,  ".23,  ".25,  ".28,  ".68»,  ".36,  ".21, 
".18,  ".IS,  ".18. 
Fractured  at  middle  of  stem.    Appearance,  flbrons,  lamellar. 
Diameter  at  fracture,  ".82.    Area,  .528  square  iuch. 
Contraction  of  area,  47.2  per  cent. 
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RAILWAY   AXLE& 


No.  417d. 


Marks,  \^ 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Oauged  length,  8^'. 


Applied  londs. 

In  ganKed  length. 

Bemarke. 

Total. 

Per  squwe 
inch. 

Elon^tion. 

Set. 

Poundi. 
1,000 
5,000 
10.000 
15,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23.1100 
24, 0(K) 
25,000 
26,000 
27,000 
28.000 
29. 0(10 
30.000 
31, 000 
82. 000 
33. 000 
34, 000 
35,000 
36.000 
37.  too 
3e,  000 
30, 000 
40.  (JOO 
41, 000 
42, 000 
43,000 
44.000 
U,640 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
32.000 
33,000 
34.000 
35,000 
36,000 
37,000 
88,000 
39,000 
4U,  000 
41,000 
42,000 
43.000 
44,000 
44,640 
0 

Inches. 

0. 

.0011 
.0025 
.0038 
.0048 
.0053 
.0085 
.0161 
.0246 
.0341 
.04f)8 
.0618 
.0815 
.0983 
.1213 
.1408 
.18 
.20 
.22 
.26 
.30 
-   .82 
.37 
.40 
.45 
.50 
.58 
.68 
.77 
.90 

1.10 

L50 

L79 

Ineh, 
0. 

InlUalload. 
Elastic  limit. 

Tenftfle  strength. 

=22.4  per  cent.                                                         i 

0. 

• 

Elongation  of  inch  sections,  'M5,  'M8,  ''.30,  ".69,  M9,  M3,'M4,'M1. 
Fractured  4''.25  from  the  neck  or  8^''  from  the  end  of  the  axle.    Ap- 
pearance, fibrons,  seamy. 
Diameter  at  fracture,  ''.86.    Area,  .581  sqaare  inch. 
Contraction  of  area,  41.9  ]^)er  cent. 


RAILWAY   AXLES. 
No.  4177. 
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Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Oanged  length,  8'^ 


Applied  loads. 

In  ganj^ed  length. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Blonfcation. 

Set 

Founds. 
1,000 
6^000 
10.000 
16^000 
17,000 
18.000 
19,000 
20,000 
81,000 
22.009 
S^OOO 
24.000 
25.000 
26.000 
27.000 
28.000 
28,000 
80,000 
81,000 
82,000 
38,000 
84,000 
85.000 
86.000 
87.000 
88.000 
89.000 
40.000 
41,000 
42,009 
43,000 
44,000 
44,880 
38.900 
0 

Founds, 
1,000 
6.000 
10.000 
18^000 
17.000 
18.000 
19.000 
20.000 
U.OOO 
22,000 
28,000 
24,000 
25.000 
26.000 
27.000 
28,000 
20,000 
80,000 
81,000 
32.000 
33.000 
84,000 
85,000 
86,000 
37.000 
88,000 
80.000 
40.000 
41,000 
42.000 
48,000 
44.000 
44.380 

JndkM. 

0. 

.0011 
.0025 
.0040 
.0046 
.0049 
.0052 
.0057 
.0069 
.0240 
.0395 
.0630 
.0800 
.0970 
.1180 
.1850 
.1550 
.18 
.21 
.23 
.27 
.81 
.84 
.88 
.42 
.48 
.54 
.62 
.71 
.82 
.98 

L21 

1.47 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaetio  limit. 

Tensile  strength. 
At  time  of  mptnre^ 
=  22.5  per  cent. 

.0004 



...••• ...... 

0 

1.80 

Elongation  of  inch  sections,  'M3,  'M6,  ".19,  ''.32,  ".61*,  ".20,  ".15, 
".15. 

Fractured  at  middle  of  stem,  or  7^"  from  the  end  of  the  axle.  Ap- 
pearance, .fibrous. 

Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 

Contraction  of  area,  44.6  per  cent. 
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RAILWAY    AXLES. 


No.  4178. 


Marks,  ^,^ 
Diameter,  1".129. 
Sectional  area,  1.  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  gsajsed  length. 

Bemarks. 

TotaL 

Per  nqaare 
4ucb. 

Elongation. 

S«fe. 

Pounds. 
1.000 
6,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22.  OiiO 
30,000 
31.  000 
32.000 
83,000 
84,000 
35.0(J0 
36.000 
87,000 
38.000 
89.000 
40. 000 
41,000 
42, 000 
43.000 
44,000 
44,060 
82,200 

Pound: 

1,000 

5.000 

10,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

'  21.000 

22,000 

30.000 

81.000 

82.  boo 

83.  OUO 
34  000 
85.000 
86.000 
37,000 
Si'.OOO 
89.000 
40.000 
41.  OUO 
42.000 
43.000 
44,000 
44,060 

Inehet. 

0. 

.0012 
.0025 
.0042 
.0046 
.0032 
.0059 
.0075 
.0148 
.0261 
.0340 
.19J0 
.22 
.26 
.29 
.32 
.36 
.40 
.44 
.50 
.67 
.63 
.71 
.82 
.97 

1.22 

1.87 

Inehet. 
0. 
0- 
0. 
.0002 

Initial  load. 
Elastio  limit 

Tensile  strength. 
At  time  of  rnptare. 
=21.6  per  cent. 

• 

.0005 

0 

1.73 

Elongation  of  inch  sections,  ".13  ".16  ".19  ".27  ".57»  ".17  ".13  ".11. 
Fractured  4"  from  the  neck,  or  6".75  from  the  end  of  the  axle. 
Appearance,  fibrous,  seamy. 
Diameter  at  fracture,  ".87.    Area,  .694  square  inch. 
Contraction  of  area,  40.6  per  cent. 
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RAILWAY    AXLES. 


7C9 


SPECIMEHS  FROM  AXLE  HO.  8. 
No.  4179. 


Marks,  **/• 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Totol. 

Per  square 
inch. 

ISlongation. 

Set 

Poundt. 
1,000 
5,0«»0 
10,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
213.000 
27,006 
28,000 
29,000 
80.000 
81,000 
82,000 
8.^000 
34.600 
85,000 
86.000 
87.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
0 

Pounds. 
1,000 
6.000 
10.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
80.000 
81,000 
32,000 
83,000 
84,000 
35.000 
86,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
0 

Jnche*. 

0. 

.0010 
.0025 
.0039 
.0041 
.0044 
.0047 
.0057 
.0081 
.0114 
.0168 
.0255 
.0420 
.0555 
.0741 
.0940 
.1157 
.1395 
.1585 
.19 
.22 
.26 
.28 
.31 
.35 
.40 
.44 
.50 
.57 
.64 
.74 
.84 

1.03 

1.50 

1.71 

Inch, 
0. 

• 
InitiAl  load. 

Elaatic  limit. 

• 

Tensile  strength. 
=  21.4  per  cent. 

0. 

0. 

Elongation  of  inch  sections:  ".12,  ".16,  M6,  ".19,  ".25,  ",23,  ".43*,  ".18. 

Fractured  2".5  from  neck,  or  9 J"  from  the  end  of  axle.  Appearance 
fibrous,  lamellar.  fTumerous  cracks  developed  during  the  test  in  ttic 
surface  of  the  stem,  beginning  at  a  point  7"  from  the  end  of  the  axle 
and  extending  along  4"  to  the  neck  of  the  specimen,  which  was  11^" 
from  the  end  of  the  axle.  The  cracks  were  principally  confined  to  that 
half  of  the  cylindrical  surface  which  laid  nearest  the  surface  of  the 
journal  of  the  axle. 

Diameter  at  fracture,  ^'.95;  area,  .709  square  inch. 

Contraction  of  area,  29.1  per  cent. 
H.  Ex.  165 49 
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RAILWAY   AXLES. 


No.  4180. 


Marks,  \^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  8". 


AppUed  loads. 

In  gnaiced  length. 

Total. 

Per  square 

Elongation. 

8... 

Remarks. 

PonndtT 
1,000 
5,000 
10.000 
15. 000 
10,000 
17,000 
18.000 
10,000 
20,000 
21.000 
22,0(^0 
23,000 
24.000 
25,000 
26.010 
27.000 
28,000 
29,000 
80,000 
31.000 
32.0(K) 
83,000 
84,000 
85,000 
36,000 
37,000 
88.000 
89.000 
40,(60 
41,000 
42,  000 
48,000 
44.000 
44.720 
0 

Pounds. 
1.000 
6,000 
10,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20.000 
21.000 
22,000 
23.000 
24.000 
25.000 
26.000 
27,  roo 
28.0U0 
29,000 
30.000 
31.000 
32.000 
33,000 
84,000 
85,000 
36,000 
87.000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44.720 

Jnehei. 
0. 

.0010 

.0025 

.0040 

.0013 

.0047 

.r050 

.00:>4 

.0080 

.01i8 

.021.5 

.0365 

.0450 

.  OhiiO 

.0710 

.0900 

.1083 

.]20.> 

.1540 

.1788 

.20 

.23 

.27 

.80 

.35 

.88 

.43 

.49 

.56 

.63 

.74 

.87 

1.00 

1.33 

1.57 

Inch. 
0. 
0. 
0. 

Initial  load. 



ElasUc  limit 

. 

, 

Tensile  sirenfcth. 
=19.6  per  cent. 

\ 





Elongation  of  inch  sections :  'MO,  'Ml,  'M2,  'M6,  'M9,  ".21,  ".37», 
".32». 
Fractured  1".30  from  the  neck,  or  lOJ"  from  the  end  of  the  axle. 
Apiwarauce,  tibroua,  seamy. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch. 
Cull  traction  of  area,  35.  per  cent. 


i 


RAILWAY   AXLES. 
No.  4181. 
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Marks,  ^^ 

Diameter,  1".035. 

Sectioual  area,  .841  square  inch. 

Gauged  lengtli,  8''. 


Applied  loads. 

In  Ranged  length. 

Bemarks. 

TotaL 

Per  pqnare 
incn. 

BIoBgation. 

Set. 

Poundi. 
841 
4,205 
8,410 
18,615 
18,466 
14.297 
16,138 
15,979 
16,829 
17,661 
18,502 
10,343 
20,184 
21,026 
21,866 
22,707 
23,548 
24,889 
25,230 
26.071 
26,012 
27,758 
28,594 
29,485 
30  276 
81.117 
81,958 
82,790 
8^640 
84,481 
85,822 
88.168 
86,900 

POttfMb. 

1,006 
5,000 
10.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
88.000 
33,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
^     43.000 
43,880 
0 

Jneh49. 
0. 

.0011 
.0034 
.0038 
.0040 
.0042 
.0045 
.0049 
.0053 
.0076 
.0135 
.0210 
.0315 
.0445 
.0592 
.0703 
.0634 
.1028 
.1220 
.1400 
.1665 
.19 
.22 
.25 
.30 
.84 
.38 
.42 
.48 
.56 
.68 
.75 

Inch, 
0. 
0. 
0. 
0. 

Initlalload. 
Slaatio  limit 

TeneUe  strength. 
=13  per  cent 

.0001 

1.04 

Elongation  Of  inch  sections:  ''.13,  ''.35»,  'M3,  ".12,  ".10,  ".09,  ".07, 
".05. 

Fractured  2"  from  the  neck,  or  9J"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  lamellar. 

Numerous  cracks  were  developed  in  the  cylindrical  surface  of  the 
stem,  at  a  distance  of  7"  to  10"  from  the  end  of  the  axle. 

Diameter  at  fracture  ".87.    Area,  ".694. 

Contraction  of  area,  29.4  per  oenti 
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RAILWAY   AXLES. 


No.  4182. 


Marks,  ^^ 
Diameter,  l'M29. 
Seetional  area,  1  sqaare  inch. 
Length  of  stem,  12". 
Ganged  length,  10"^ 


Applied  loMis. 

Ib  pmg9d  leDgth. 

Remarks. 

Total. 

^•^nX'* 

Set. 

Pinindi. 
1.000 
5,000 
10,000 
15,000 
20,000 
21.0CO 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
81,000 
32,000 
83,000 
84,000 
85,000 
86.000 
87.000 
88,000 
39,000 
40.0G0 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
46,460 
39,800 

Pounds. 
1.000 
ft.  000 
10,000 
15,000 
20,000 
2i;000 
22,006 
23,000 
24,006 
26,000 
26.000 
27,000 
28.000 
29.000 
80,000 
81,000 
32,000 
33,000 
84,000 
35.000 
36,000 
37,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
46,460 

InsksM. 

0. 

.6015 
.0032 
.0050 
.0060 
.0073 
.0078 
.0062 
.0090 
.0106 
.0190 
.0305 
.0480 
.0650 
.0950 
.1885 
.17 
.26 
.24 
.28 
.82 
.85 
.41 
.49 
.54 
.62 
.74 
.86 

1.00 

1.22 

1.58 

2.0U 

Ifieh. 
0. 

Initial  load. 

Elaatic  linilL 

Rested  under  initial  load  1  hour. 

f 

0. 
0. 
.0001 

.0023 

—  • 

TeDftile  atrength. 
At  time  of  mptore. 
--ZSperoent. 

0 

&50 

Elongation  of  inch  sections,  ".17,  'M8,  ".22,  ".53»,  ".41,  ".23,  ".23, 
".20,  ".17,  ".16. 
Fractured  6"  from  the  neck.    Appearance,  fibrons. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 


BAILWAT  AXLES. 
No.  4183. 
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Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Gauged  length,  IC'. 


Applied  iMdfl. 

In  gBOfred  leogih. 

Beniarks. 

TotiO. 

Per  aquAre 

Set 

Pounds, 
1,000 
6,000 
10.000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25^000 
26^000 
27,000 
28.000 
88.000 
30.000 
81.000 
82,000 
33,000 
84,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
0 

Pounds. 
1.000 
5,000 
10.000 
15,000 
2u,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28.000 
29.000 
30.000 
81.000 
82,000 
83,000 
34,000 
85.000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,009 
44.000 
46.000 
46,000 

jnchss. 

0. 

.0015 
.0032 
.0050 
.0068 
.0072 
,0077 
.008-i 
.0002 
.0130 
.0248 
.0428 
.0.170 
.0770 
.1125 
.1495 
.20 
.29 
.26 
.29 
.34 
.89 
.45 
.52 
.58 
.68 
.78 
.90 

1.09 

L84 

1.85 

9.86 

Inch. 
0. 

luiUftlloed. 
BlMtic  limit 

Teneileatrengih. 
=23.6  per  cent 

0. 
0. 
0. 

.0044 

Elongation  of  inch  sections:  'M6,  'M9,  ''.26,  ''.60»,  ''.28, 
.16,  ".16,  ".17. 

Fractured  5".5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  46.9  per  cent. 


'.30,  ".18, 
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BAILWAY   AXLES. 


No.  4184. 
Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1.  sqaare  inch. 
Length  of  stem,  12''. 
Gauged  length,  1(K'. 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  sqiuiiie 
Inch. 

Elongation. 

Set 

PoundM. 
1.000 
5.000 
10,000 
15.000 
20.000 
21.000 
22.000 
23,000 
24.000 
25,000 
26.000 
27.000 
28.000 
29,000 
80.000 
81.000 
82.000 
83,000 
34,000 
35.000 
36.000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44.000 
46,000 
46. 510 
30,700 
0 

Poundi. 
I.  COO 
6,000 
10,000 
15,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
81,060 
32.000 
83.000 
84.000 
35,000 
86,000 
87,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
45^610 

Ineh€$. 

0. 

.0012 
.0031 
.0050 
.0071 
.0077 
.0081 
.0091 
.0106 
.0158 
.0259 
.0376 
.0780 
.0902 
.1248 
.1660 
.1880 
.22 
.27 
.81 
.86 
.42 
.47 
.66 
.63 
.73 
.86 

1.02 

L22 

1.63 

S.20 

IndL 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
At  time  of  mptare. 
=25.  per  cent. 

0. 
0. 
.0002 

.0070 

0 

2.50 

Elongation  of  inch  sections  :  ''.22,  ".25,  ".45»,  ".48»,  ".23,  ".18,  ".21, 
".17,  ".18,  ".13. 
Fractured  6"  from  the  neck.    Appearance,  fibrous,  seamy. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 


RAILWAY   AXLES. 
No.  4185. 
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Marks,  ^^ 
Diameter,  I  ".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  8". 


^ppUed  loads. 

In  gauged  length. 

Total. 

Per  aqaare 
Inch. 

Slongation. 

Set. 

Bemarkfl. 

Pounds. 

1,000 

5.000 

10,000 

15,000 

le.ooo 

17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30.000 
81,000 
32,000 
33,000 
81,000 
85,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
44.870 
0 

Pound*. 
1.000 
5,000 
10.000 
15,000 
16.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
81,000 
82,000 
33,000 
84.000 
35.000 
86,000 
87.000 
88.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
44.870 
0 

Inehe$. 
0. 

.0011 
.C026 
.0040 
.0043 
.0046 

Inch. 
0. 

Initial  load. 

0. 
0. 

.0049 
.0058 
.0066 
.0131 
.0210 
.0370 
.0547 
.0651 
.0830 
.1053 
.1230 

Elastic  limit 



:::::::::::: 

.1458 
.17 
.20 
.22 
.25 
.20 
.82 
.36 
.40 
.46 
.51 
.57 
.66 
.75 
.90 
1.07 

- 

1.50 
1.83 

Tensile  strength. 

=22.9  per  cent. 



Elongation  of  inch  sections:  ".19,  ".49»,  ".31,  ".28,  ".20,  ".13,  ".I3,".l0. 
Fractured  2".25  from  the  neck,  or  9 J"  from  the  end  of  the  axle.    Ai>- 
pearance,  fibrons,  seamy. 
Diameter  at  fracture,  ."91 ;  area,  .650  sqaare  inch. 
Contraction  of  area,  35  per  cent. 


776 


RAILWAY   AXLES. 


No.  41186. 


Marks,  ^,^ 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  8". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  aqaare 
iucli. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
88,000 
84.000 
35.000 
36,000 
87.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
0 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26.000 
26.000 
27,000 
28,000 
29.000 
30,000 
81,000 
32.000 
83.000 
34.000 
85,000 
36.000 
37.000 
38.000 
38.000 
40,000 
41,000 
42.000 
43,000 
41.000 
44,500 
0 

iMhM. 

0. 

.0011 
.0027 
.0041 
.0043 
.0046 
.0051 
.0058 
.0084 
.0156 
.0238 
.0320 
.0470 
.0596 
.0749 
.0900 
.1076 
.1270 
.1510 
.17 
.19 
.22 
.26 
.30 
.84 
.89 
.43 
.49 
.56 
.63 
.73 
.87 

1.07 

1.86 

1.60 

Inch. 
0. 

Initial  load. 
Blastio  limit 

Tensile  strength. 
=18.8  per  oent. 

.0001 
.0001 

Elongation  of  inch  sections:  ^08,  ".10,  'Ml,  M6,  ".21,  ".25,".39»,  ".20. 

Fractured  2".25  from  the  neck,  or  10"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  seamy. 

Diameter  at  fracture,  ".95.  .  Area,  .709  square  inch. 

Gontraction  of  area,  29.1  per  cent. 

At  a  distance  of  TJ"  from  the  end  of  the  axle  a  small  transverse 
crack  opened,  this  crack  being  on  the  side  of  the  specimen  next  the 
journal  bearing.  The  dimensions  of  the  crack  were  2"  long,  and  opened 
about  ".00^  in  width,  its  depth  about  ".02. 

The  sides  of  the  crack  were  dark-colored  and  comparatively  smooth. 
This  crack  is  thought  to  be  part  of  the  crack  discovered  in  this  journal 
before  cutting  up  the  axle  for  test  specimens. 

This  fractured  tensile  specimen  was  bent  cold  33  degrees  with  the 
above  mentioned  crack  at  the  middle  of  the  bend  on  the  tension  side, 
which  opened  the  crack  in  width  and  also  developed  numerous  cracks 
in  this  vicinity,  the  principal  injury  occurring  ".50  away  from  the  dark- 
colored  crack. 

All  other  cracks  developed  had  irregular  surfaces^  and  exi>osed  bright- 
colored  metal. 


RAILWAY   AXLEa 
No.  4187. 


777 


MB. 


Marks, 
Diameter,  l'M29. 
Sectioua]  area,  1  square  inch. 
Gauged  length,  8". 


Applied  loads. 

Id  gaoj^ed  leof^th. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 

0. 

0. 

0. 

0. 

Pounds. 
1.000 
5,000 
10.000 
15.000 
16,000 
17,000 
18,000 
19, 000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
80,000 
31.000 
32,000 
83.000 
84,000 
85,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
41.000 
45,000 
45,070 

Pounds. 
1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
2*,  000 
25,000 
26.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
86.000 
87,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46.070 
0 

Inches. 

0. 

.0011 
.0025 
.0040 
.0043 
.0046 
.0050 
.0055 
.0064 
.0120 
.0212 
.0361 
.0465 
,0551 
.0725 
.0862 
.1030 
.1240 
.1560 
.10 
.22 
.85 
.28 
.81 
.34 
.38 
.42 
.48 
.62 
.60 
.69 
.80 
.97 

1.20 

1.41 

1.70 

Initialload. 
Elastic  UmiL 



"• 

ToDsile  strength. 

=^'21.3  per  cent. 

Elongation  of  inch  sections:  ".09,  'Ml,  'M3,  ".19,  ".26,  ".48»,  ".20,  ".18. 

Fractured  4"  from  the  neck,  or  8|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  lamellar. 

Diameter  at  fracture,  ".91.  Area,  .650  square  inch.  Contraction  of 
area^  35  per  gent. 
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RAILWAY    A\  LES. 


SPECIMEHS  FBOM  AXLE  HO.  9. 
No.  4200. 


Marks,  \^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  leogth|  8^^ 


Applied  loads. 

In  gauged  length. 

Total 

Per  squaro 
inch. 

Elongation. 

Set. 

Remarks. 

FoundM. 
1,000 
6,000 
10,000 
15,000 
16, 000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
37,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
0 

Poundt. 
1,000 
5,000 
10.000 
15^000 
16.000 
17,000 
18.000 
10,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
20,000 
80,000 
81,000 
32,000 
83.000 
84,000 
85,000 
86,000 
87,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4N000 
0 

Inchet. 

0. 

.0018 
.0026 
.0040 
.0051 
.0058 
.0060 
.0078 
.0002 
.0138 
.0211 
.0203 
.0385 
.0550 
.0005 
.0875 
.1000 
.1225 
.1450 
.17 
.20 
.28 
.26 
.20 
.83 
.38 
.42 
.48 
.68 
.61 
.70 
.81 
.08 

L31 

LOO 

Jim*. 

0. 

0. 

.0002 
.0007 

Initial  load. 

Elastic  limit,  approximateb 

Tensile  strength. 
=  20  per  cent. 

.0010 

.0041 

Elongation  of  inch  sections:  Ml,  'M2,  'M4,  ''.15,  ".44»  ".31  ".20, 
".13. 

Fractured  4"  from  the  neck,  or  8".4  from  the  end  of  the  axle. 
Appearance,  fibrous,  lamellar. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch. 

Contraction  of  areai  36  per  cent. 
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RAILWAY    AXLEa 
No.  4201. 
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Marks,  ^^ 
Diameter,  1".129. 
SectioDal  area,  1  square  inch. 
Ganged  length,  8'^ 


Applied  loads. 

In  tinged  length. 

Semarks. 

T«taL 

Per  sqnare 
indi. 

Elongation. 

Set. 

Poundi. 
1,000 
5.000 
10,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
86,000 
87,006 
3^000 
89,000 
40,000 
41,000 
42,000 
43,000 

Pounds, 
1.000 
5,000 
10,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
89.000 
80.000 
81,0(10 
82.000 
38,000 
84,000 
86,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 

Inches. 
0. 

.0011 
.0025 
.0040 
.0045 
.0060 
.0055 
.0063 
.0077 
.0090 
.0165 
.0225 
.0332 
.0460 
.0578 
.0698 
.0867 
.0947 
.1242 
.1450 
.1715 
.30 
.22 
.26 
.80 
.33 
.38 
.42 
.40 
.67 
.67 
.80 
1.00 
1.14 

Inch, 

0. 

0. 

0. 

0. 

Initial  load. 
Elaatio  Umlt 

Tensile  strength. 
=14.3  per  cent. 

Eloiif^ation  of  inch  sections,  ''.09,  ''.07,  ".08,  ".10,  ".17,  ".22,  ".25»,  ".26. 

Practured  1".6  from  the  neck,  or  9|"  from  the  end  of  the  axle. 
Appearance,  fibrons  and  dull  spongy  60  per  cent,  granular  40  per  cent. 

Diameter  at  fracture,  1".    Area,  .785  square  inch. 

Contraction  of  area,  21.5  per  cent. 

[Numerous  cracks  were  developed  in  the  cylindrical  surface  of  the 
stem  at  a  distance  of  7j^"  to  10^"  from  the  end  of  the  axle. 
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^0.4202. 


Marks,  ^/» 
Diameter  l'M29. 
Sectional  area,  1  Rqnare  inch. 
Ganged  leugtb,  6'\ 


Apiili.dl.«ds. 

In  Ksn^ed  lenjEtlu 

Remftrka. 

To.  1.  \^'\;t" 

Elonvation. 

Set 

Pound*. 
1.000 
5,1100 
10.000 
15.  COO 
Itt.OOO 
17.000 
18  000 
19.000 
2«>,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
34.000 
35.000 
36. 000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

Poundt. 
1.000 
0.000 
10.000 
15.0«P0 
10,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28.000 
29,000 
80.000 
81,000 
32,000 
33.000 
34.000 
85.000 
36.000 
37.000 
88,000 
89.000 
40,000 
41,000 
42,000 
48.000 
44,000 
45.000 
0 

InehM. 
0. 

.0050 
.0025 
.0040 
.0045 
.0048 
.OftbS 
.0072 
.0087 
.0120 
.0190 
.02^0 
.0430 
.0538 
.0685 
.0820 
.0065 
.1130 
.1379 

Inch. 
0. 
0. 
0. 
.0001 

Initial  load. 
ElaaticlimlL 

1 



' 

.1635 
.19 

.22 
.24 
.28 
.82 
.80 
.40 
.46 
.53 
.60 
.68 
.79 
.97 
1.28 
1.54 

Tensile  dtrenjcth. 

— 19.3  per  cent.                                                       I 

Elongation  of  inch  sections:  ".15,  ''.19, 


.31,  "38»,  ".15,  ".13,  Ml 
Ap- 


12'- 

Fractured  4"  from  the  neck,  or  8^"  from  the  end  of  the  axle, 
pearana^,  fibrous  .50  per  cent.,  granular  60  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Oracks  developed  in  the  cylindrical  surface  of  the  stem  at  a  distance 
of  7"  to  lOJ"  from  the  end  of  the  axle. 
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Marks,  ^^ 
Diameter,  l'M29. 
SeotioDal  area,  1  square  inch. 
Length  of  stem,  12". 
Gauged  length,  10". 


Applied  loftdB. 

In  gaaged  leii(;th. 

Remarks. 

;Total. 

Per  sqnare 
iucb. 

KloDgatioD. 

Set. 

Poundt. 
1.000 
5,000 
10.000 
15,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
45.940 
0 

Poundi, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26^000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84  000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
42.000 
44,000 
46,940 
0 

Inche$. 
0. 

.0015 
.0032 
.0050 
.0070 
.0073 
.0078' 
.0081 
.0092 
.0104 
.0129 
.0180 
.0325 
.0510 
.0746 
.1015 
.1325 
.18 
.20 
.24 
.28 
.83 
.39 
.44 
.60 
.64 
.90 

Inch. 
0. 

Inltialload. 
ElaaUo  Umil. 

TeDsile  strength. 
=17.2  per  cent. 

0. 



1.72 

Elongation  of  inch  sections:  ".53»,  ".21,  ".16,  ".14,  ".13,  ".13,  ".11, 
".09,  ".10,  ".12. 
Diameter  at  fracture,  ".80.    Area,  .503  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fibrous. 
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No.  4204. 


Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Gauged  length,  10^'. 


Applied  loads. 

In  gaagecl  length. 

Remarks. 

Total. 

Per  equAre 
inch. 

Blongiilion. 

Set 

F&undM. 
1,000 
5.000 
10,000 
15,000 
20,000 
21.000 
22,  OUO 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
31.000 
32,000 
83,000 
84.000 
35,  OUO 
36,000 
37,000 
38,000 
30.000 
40,  OUO 
41.000 
42.000 
43.000 
44.000 
45,000 
46.U00 
46.490 
0 

Foundt. 
1,000 
6.000 
10,000 
16.000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
32,000 
83.000 
84,000 
35.000 
86,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 

Inehet. 

0. 
.0017 
.0036 
.0052 
.0070 
.0075 
.0079 
.0082 
.0088 
.0092 
.0100 
.0151 
.0248 
.0402 
.0540 
.0712 
.0050 
.1170 
.1490 
.1825 
.22 
.27 
.81 
.87 
.42 
.48 
.54 
.64 
.78 
.01 

1.16 

1.41 

L66 

Inch. 
0. 

IniUalload. 
Elastic  Umit 

Tensile  strength. 
=16.6  per  cent. 

.0002 
.0002 
.0002 

.0008 

Blongition  of  inch  sections:  ".53*,  ".21,  'M9,  ".15,  ".14,  ".12,  ".09, 
".08,  ".07,  ".08. 
Fractured  1".6  from  neck.    Appearance,  fibrous. 
Diameter  at  fra^'ture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  I  sqaare  inch. 
Length  of  stem,  12". 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  teogtb. 

Bemarks. 

Total. 

Per  square 
inob. 

Elongation. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
15,00<l 
20,000 
21.000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
33,000 
34,000 
35,000 
86)000 
37.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45  000 

Pmnds. 
1,000 
5,000 
10,000 
15,000 
20,006 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
34.000 
35,000 
86.000 
37.000 
38.000 
30.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,260 

Inches. 
0. 

.0015 
.0032 
.0050 
.0068 
.0072 
.0076 
.0081 
.0084 
.0088 
.0007 
.0120 
.0108 
.0340 
.0575 
.0780 
.1025 
.1380 
.1720 
.22 
.26 
.30 
.34 
.3^ 
.47 
.54 
.62 
.72 
.88 
1.03 
1.57 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
At  time  of  rupture. 
=  17.6  per  cent. 

0. 
0. 

.0001 

.0006 

40.260 

4i»,  300 

(1 

1.76 

Elongation  of  inch  sections:  ''.09,  ".09,  ".10,  ".12,  ".13,  ".16, 
".21,  ".63*. 
Fractured  1".70  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 


.15,  ".18 
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No.  4206. 


Marks,  ^,^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  8'^ 


Applied  loads. 

In  icaaged  length. 

Bemarks. 

Total. 

Per  sqaare 
Idcu. 

Elongation. 

Set 

Poundi. 
1,000 
6,000 
10,000 
15.000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27, 000 
28,000 
20,000 
30,000 
81.000 
82,000 
33, 000 
34,000 
35,000 
30.000 
37,000 
38.000 
39,000 
40, 000 
41,000 
42,000 
43,  (.00 
44.000 
45,000 
46.000 
46.670 
0 

Pottndt. 
1,000 
6.000 
10,000 

15,  000 

16,  too 
17.000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30.000 
31.000 
32,000 
83,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,  COO 
45.010 
46,000 
46.670 

0 

Inelui. 
0. 

.0011 
.0'J26 
.0041 
.0045    • 
.0019 
.0055 
.0065 
.0084 
.0110 
.017  J 
.0285 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  23.8  per  cent. 

0. 
0. 

.0412 
.  0515 

.0051 

.0780 

.0906 

.1185 

.1360 

.  1625 

.19 

.22 

.25 

.28 

.80 

.34 

.40 

.44 

.48 

.54 

.62 

.70 

.78 
.98 
L21 
1.67 
1.90 



Elongation  of  ireh  sections: 'M4,M7,M7,".25,".57»,".26,  ".10,  "15. 

Fractured  near  middle  ot  stem,  or  7g"  from  the  end  of  the  axle. 

A])pearance,  fibrous. 

Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 

Contraction  of  area,  45.9  per  cent. 


Marts,  ^c^ 
Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Oaaged  leDgtb,  8'^ 


RAILWAY   AXLES. 
No.  4207. 
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Applied  loads. 

In  saaged  length. 

Bemarks. 

Total. 

Per  square 
ineh- 

Set. 

Fowndi 
1,000 
5,000 
10,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28^000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
46,000 
45,810 

PoundM. 
l.OOO 
5.000 
10.000 
15.000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
S8»000 
24,000 
26,000 
26,000 
.  27,000 
28.000 
29,000 
80,000 
31,000 
82.000 
88,000 
34,000 
85,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,810 

Ineh€9. 
0. 

.0012 
.0025 
.0040 
.0042 
.0044 
.0047 
.0052 
.0062 
.0095 
.0160 
.0330 
.0522 
.0685 
.0855 
.1020 
.1242 
.1430 
.1725 
.20 
.22 
.25 
.28 
.31 
.86 
.40 
.44 
.49 
.65 
.61 
.70 
.80 
.88 
1.18 
1.66 
L98 

Inch. 
0. 

Initial  load. 
ElasUclimit. 

Tensile  strength. 
=24.9  per  cent 

0. 
.0001 

...... .f.... 



Elongation  of  inch  sections,  ".15,  '^22,  ''.27,  ".66»,  ".24,  ".17,  ".15, 
".14. 

Fiuctnred  4".25  from  tbe  neck,  or  8"  from  the  end  of  the  axle. 
Appearance  fibroas. 

Diameter  at  fracture,  ".80.    Area,  .503  square  inch. 

Oontraction  of  area,  49.7  per  cent. 
H.  Ex.  166 60 
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No.420a. 


Marks,  V 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  8'^ 


Applied  loads. 

IB  gauffad  length. 

BMiiarkft 

Total. 

Feraqoare 
inch. 

Bkmgation. 

Sol 

Pounds 
1.000 
6,000 
10.000 
16.000 
16,000 
17,000 
18.000 
19, 000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28,000 
39,000 
30,000 
31.000 
32.000 
33.000 
84,000 
35.000 
86.000 
37.000 
38,000 
89,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
45,730 
0 

Pounds. 
1.000 
6.000 
10.000 
16.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
32.  COO 
28,000 
34,000 
25,000 
36.000 
37.000 
28.000 
29.000 
30,000 
81,000 
32,000 
33,000 
84,000 
85.000 
36,000 
87.000 
38.000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,000 
46,000 
45,730 

InOut. 

0. 

.0011 
.0026 
.0041 
.0043 
.0046 
.0052 
.0062 
.0086 
.0122 
.0160 
.0808 
.0440 
.0664 
.0665 
.0835 
.099Q 
.1192 
.1880 
.1640 
.19 
.22 
.25 
.38 
.31 
.85 
.40 
.46 
.51 
.60 
.66 
.77 
.90 

].09 

1.50 

1.81 

Inch. 

0. 

0. 

.0001 
.0001 

Initial  load. 
Blaatio  limit. 

=  32.6  per  cent 

Elongation  of  inch  sections,  'M2,  'Ml,  'M4,  ".28,  ''.52»,  ''.23,  ".21, 
".17. 

Fractured  at  middle  of  stem,  or  7§"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  firacture,  ".85.     Area,  .567  square  inch. 

Contraction  of  area,  43.3  per  cent. 
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BEx..-i^.^_51  2 


STEEL  RAILS.  791 

Eight  samples  of  steel  rails  were  oontiibated  for  test  by  Mr.  F.  A. 
Delano,  of  the  G.  B.  and  Q.  B.  K.,  Chicago,  111.,  of  which  foar  samples 
were  known  as  the  Delano  section  and  four  samples  as  the  McOlare 
section,  each  of  85  i)oniids  weight  per  yard. 

The  drawingR  illustrate  the  form  and  dimensions  of  the  templates 
from  which  these  sections  were  rolled. 

The  actual  weight  and  height  of  each  is  recorded  with  the  details  of 
the  transverse  tests. 

The  transverse  tests  were  made  with  the  rail  supported  on  end  bear- 
ings 30  inches  apart,  to  obtain  good  bearing  surfaces  for  which,  seats 
were  planed  on  the  base  of  the  rail.  Loads  were  applied  at  the  middle 
of  the  length,  using  a  plunger  having  1^  inches  length  of  face. 

Hardness  determinations  were  made  on  the  heads  of  the  rails  and 
also  at  different  depths  below  the  original  surface.  The*  metal  was 
planed  off  different  depths  for  the  purpose  of  receiving  the  out  of  the 
indenting  tool  used. 
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STEEL   RAILS 


STEEL  SAIL* 


Delano  sectioiu 

Weight,  85}  pounds  per  yard. 

Height,  5".a2. 

Marks,  5116. 


No.  53. 


Applied 


Deflection. 


SooceMive 
deflections. 


Deflection 


Bemnrki. 


Pound§. 

2.000 

4,000 

0,000 

8.0€0 

10,000 

12,000 

14,000 

10,000 

18.000 

20.000 

22.000 

24.000 

28,000 

26,000 

80.000 

32.000 

84,000 

36,000 

38.000 

40,000 

42,000 

44,000 

40,000 

48,000 

SO.  000 

52,000 

54,000 

56.000 

58.000 

60,000 

62.000 

64.000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

02,000 

94.000 

96.000 

98,000 

100. 000 

102, 000 

104,000 

106,000 

108,000 

110.000 

112,000 

116,000 

118.000 

120. 000 

122. 000 

124,000 

126,000 

128.000 

180,000 


Inek. 

0. 

•  0032 
.0068 
•  .0078 
.0090 
.0120 
.0141 
.0161 
.0181 
.0200 
.0220 
.0240 
.0260 
.0878 
.0297 
.0313 
.0330 
.0848 
.0365 
.0388 
.0400 
.0419 
.0488 
.0456 
.0473 
.0491 
.0509 
.  06J4 
.0548 
.0562 
.0582 
.0600 
.0618 
.0636 
.0655 
.0676 
.0695 
.0717 
.0737 
.0758 
.0782 
.0804 
.0829 


.0905 
.0929 
.0053 
.0081 
.1024 
.1048 
.1080 
.1105 
.1134 
.1180 
.1227 
.1306 
.1349 
.1410 
.1600 
.1662 
.1665 
.1824 
.  1973 


Jnek. 

Ol 

.0032 
.0026 
.0020 
.0021 
.0021 
.0021 
.0030 
.0020 
.0010 
.0020 
.0020 
.0010 
.0019 
.0019 
.0016 
.0017 
.0018 
.0017 
.0018 
.0017 
.0019 
.0019 
.0017 
.0018 
.0018 
.0018 
.0015 
.0019 
.0019 
.0020 
.0018 
.0018 
.0018 
.0019 
.0021 
.0019 
.0022 
.0020 
.0021 
.0024 
.0022 
.0025 
.0023 
.0028 
.0025 
.0024 
.0024 
.0028 
.0043 
.0024 
.0032 
.0025 
.0020 
.0046 
.0047 
.0079 
.0043 
.0061 
.'0090 
.0062 
.0103 
.0169 
.0149 


Inch. 
0. 


Initial 


.0018 


.0014 


,0016 


.0019 


.0020 


.0022 


.0030 


.0076 


.0121 


.0190 


.0326 


.0782 


Scale  starts  off  in  Tioinity  of  middle  bearing. 


Test  discontinned. 


STEEL   BAILS. 
STEEL  BAIL. 
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Ko.  54. 


McGInre  section. 

Weight,  842  pounds  per  yard. 

Height,  5".17. 

Mark,  5567. 


Applied 
loAds. 

Deaeothms. 

Soocessive 
deflectioDB. 

.     BeU. 

BeiDvkB. 

2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14«000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,006 
88,000 
80,000 
32,000 
34,000 
36,000 
88,000 
40;000 
42,000 
44,000 
46.000 
48.000 
60,000 
52,000 
64,000 
66,00tf 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000. 
86,000 
88,000 
90,000 

96.000 
98.000 
100,000 
102,000 
104^000 
106,000 
108,000 
110.000 
112,000 
114,000 
116.000 
118,000 
120.000 
122.000 
124,000 
126.000 
128.000 
180,000 

Ineh. 

0. 

.0022 
.0047 
.0069 
.0089 
.0110 
.0130 
.0149 
.0167 
.0186 
.0203 
.0223 
.0241 
.0260 
.0278 
.0294 
.0310 
.0329 
.0347 
.0366 
.03^ 
.0400 
.0417 
.0436 
.0464 
.0471 
.0490 
.0508 
.0625 
.0543 
.0560 
.0577 
.0595 
.0612 

.0661 
.0670 
.0600 
.0708 
.0726 
.0747 
.0764 
.0788 
.0802 

.0847 
.0866 
.0876 
.0^96 
.0016 
.0939 
.0961 
.0982 
.1010 
.1089 
.1068 
.1096 
.1140 
.1181 
.1221 
.1800 
.1363 
.1453 
.1580 
.1743 

Ineh. 

0. 

.0022 
.0026 
.0022 
.0020 
.0031 
.0020 
.0019 
.0018 
.0019 
.0017 
.0020 
.0018 
.0019 
.0018 
.0016 
.0016 
.0019 
.0018 
.0019 
.0017 
.0017 
.0017 
.0019 
.0018 
.0017 
.0019 
.0018 
.0017 
.0018 
.0017 
.0017 
.0018 
.0017 
.0018 
.0021 
.0019 
.0020 
.0018 
.0018 
.0021 
.0017 
.0018 
.0020 
.0020 
.0026 
.0018 
.0011 
.0020 
.0020 
.0023 
.0022 
.0021 
.0028 
.0029 
.0029 
.0028 
.0044 
.0041 
.0040 
.0079 
.0063 
.0090 
.0127 
.0163 

XneA. 
0. 

Initial  loikL 

Scale  starts  off  In  Tidnlty  of  middle  bMring. 
Testdlseontlniied. 

.0002 

.0004 

.0004 

.0006 

.0007 

.0010 

.0018 

.0021 

.0060 

.0030 

.0037 

.0068 

.0161 

.0678 

794 


STEEL   RAILS. 


STBEL  SAIL. 


Nq.  55. 


Delano  section. 

Weiii^ht,  84f  pounds  per  yarcL 

Height,  6".02. 

Mark,  6117. 


^ss^ 

DeflMtloBS. 

Sncceaalve 

Deflection 

Poundi, 
2.000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
•80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96^000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120.000 
122,000 
124,000 
126,000 
128.000 
180.000 
132,000 
184,000 
136.000 
188,000 
140,000 

Inch, 

0. 

.0083 
.0190 
.0283 
-0371 
.0460 
.0690 
.0636 
.0725 
.0746 
.0765 
.0782 
.0800 
.0821 
.0840 
.0860 
.0880 
.0900 
.0922 
.09U 
.0964 
.0987 
.1009 
.1033 
.1000 
.1083 
.1109 
.1183 
.1170 
.1202 
.1280 
.1260 
.1302 
.1898 
.1433 
.1908 
.1620 
Also 
.1806 

Inch. 
0. 

Inch, 

0. 

.0003 
.0003 
.0006 
.0006 
.0008 
.0008 
.0009 
.0012 

Initial  loud. 

Scale  aterto  oft. 
TeatdiaoontinQed. 

.0020 
.0020 
.0017 
.0018 
.0021 
.0019 
.0020 
.0020 
.0020 
.0023 
.0022 
.0020 
.0023 
.0022 
.0024 
.0027 
.0023 
.0026 
.0024 
.0037 
.0032 
.0038 
.0030 
.0042 
.0056 
.0076 
.0060 
.0118 
.0180 
.0145 

.0030 

.0035 

.0052 

.0099 

.0190 

.0618 

STEEL  RAILS. 
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STSBL  BAIL. 
No.  66. 


MeClare  section. 

Weif^bt,  84|  poands  per  yard. 

Height,  6'M8. 

Mark,  5621. 


Applied 
IomU. 

Suocemlve 
defleotiona. 

seto. 

Bemarks. 

Poundt. 

2,000 

10.UOO 

20.000 

80,000 

40,000 

50,000 

60,000 

70,000 

80.000 

82,000 

84,000 

86^000 

88.000 

90,000 

92  000 

94,000 

96,000 

•8,000 

100,000 

102,000 

104.000 

106.000 

108.000 

110,000 

112,000 

114.000 

116,000 

118.000 

120,000 

.ooot* 

.0190 
.0283 
.0870 
.0462 
,         .0654 
.0660 
.0767 
.0793 
.0817 
.0843 
.0669 
.0900 
.0031 
.0968 
.0088 
.1020 
.1064 
.1007 
.1130 
.1178 
.3223 
.1285 
.1855 
.1430 
.1678 
.1726 
*    .1960 

Inch. 
0. 

Inch. 
0. 
.0008 

InltSftliMd. 

SoAlestorteofll 
Test  discontinued. 

.0007 

.0052 

.0026 
.0024 
.0026 
.0026 
.0031 
.0031 
.0027 
.0030 
.0032 
.0034 
.0043 
.0038 
.0048 
.0045 
.0062 
.0070 

.oov 

.0148 
.0148 
.0224 

.0099 

.0168 

.0298 

.0850 

796 


STEEL   HAILa. 

STEEL  BAIL. 

110.67. 


Delano  section. 

Weight,  81.72  pounds  per  yard. 

Height,  4".99. 

MarlE,  5068. 


^ss-r 

DtffleottoiM. 

Baooeaaive 

Deflactlon 

BMBWkS. 

Poundt. 
2,000 
10,000 
20,000 
80,000 
40.000 
60,000 
60,000 
70.000 
80,000 
90,000 
92,000 
94.000 
96^000 
98,000 
IOC.  000 
102,000 
104,000 
106.000 
108,000 
110.000 
112.000 
114.000 
116,000 
118,000 
120,000 
122.000 
124,000 
126.000 
128,000 
130,000 

Jim*. 

0. 

.0094 
.0197 
.0290 
.0384 
.0474 
.0668 
.0663 
.0760 
.0870 
.0804 
.0918 
.0044 
.0972 
.0996 
.1026 
.1051 
.1066 
.1120 
.1168 
.1218 
.1268 
.1840 
.1483 
.1647 
.1680 
.1821 
.1992 
.2126 
.2888 

Inch. 
0. 

Inch, 
0. 
.0002 

Initial  load.                           « 

• 

Soalnatartioai 

.0006 

.0011 
.0037 

.0024 
.0024 
.0026 
.9028 
.0023 
.0030 
.0026 
.0034 
.0035 
.0048 
.0045 
.0055 
.0072 
.0093 
.0114 
.0138 
.0141 
.0171 
.0134 
.0212 

.0067 



.0140 

.0412 

.1077 

STEEL   BAIL8. 
8TEEL  BAIL. 
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No.  58. 


McOlare  section. 

Weight,  83^  poands  per  yard. 

Height,  5'M8. 

Mark^5602. 


issr 

Defleetioos. 

SacceMiTe 
dellactiODS. 

D«fleoUon 
seta. 

Bem«rk8. 

Pounds. 
2,000 
10,000 

30,009 
40,000 
50,000 
60,000 
70.000 
80.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106.000 
108,000 
110,000 
112.000 
114,000 
116,000 
U8,0«0 
120.000 
122.000 
124.000 
126.000 
128.000 
180,000 
182,000 
134,000 
186,000 
188,000 
140,000 

Inch. 

0. 
.0603 
.0193 
.0289 
.0879 
.0470 
.0660 
.0660 
.0735 
.0838 
.0851 
.0871 
.0891 
.0912 
.0938 
.0957 
.0979 
.1002 
.1024 
.1050 
-1077 
.1100 
.1127 
.1157 
.1188 
.1228 
.1259 
.1828 
.1428 
.1540 
.1695 
.1942 
.2030 
.2129 
.2360 
.2478 
.8520 

Inch. 
0. 

Inch. 
0. 
.0004 

InilUlloML              / 

Soiaettartioft 

AAer5miniitei. 
After  10  minutat. 
Teetdiwxniiiniied. 

.0008 

.0011 
.0026 

.0028 
.0020 
.0020 
.0021 
.0021 
.0024 
.0022 
.0023 
.0022 
.0026 
.0027 
.0028 
.0027 
.0030 
.0031 
.0036 
.0036 
.0064 
.0105 
.0112 
.0156 
.0247 
.0108 
.0075 
.0236 
.0118 
.0042 

.0038 

.0062 

.0106 

.0360 

.1206 

798 


STE£L   RAIL8 
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Delano  section. 

Weight,  81  poands  per  yard. 

Height,  6''. 

Marks,  5071. 


Applied 

lOMlS. 

DefleotioQa. 

Snecesaive 
deflections. 

Deflection 
eete. 

Remarks. 

Pounds. 
2,000 
10,000 
20,000 
80.000 
40.000 
50.000 
00,000 
70,000 
80.000 
90.000 
92.000 
94,000 
90,000 
98.000 
100.000 
1(*2.000 
104,000 
100.000 
108,000 
110,000 
112,000 
114,000 
116.000 
118,000 
130.000 
123,000 
124.000 
126,000 
128,000 
180,000 

Inch. 

0. 

.OOM 
.0193 

Inch. 
0. 

Inch. 
0. 
.0004 

Initial  kMd. 

Scale  starts  oft 
Test  discontinaed. 

.0288 

.0381 
.0472 
.0503 
.0865 
.07S1 
.0860 
.0873 
.0892 
.0912 
.0940 
.0900 
.0983 
.1008 
.1034 
.1000 
.1089 
.1123 
.1150 
.1184 
.1225 
.1275 
.1870 
.1400 
.1007 
.1748 
.1926 

.0007 

.0014 
.0022 

.0023 
.0019 
.0020 

.0023 
.0025 
.0020 
.0020 
.0029 
.0034 
.0027 
.0084 
.0041 
.00.50 
.0095 
.0090 
.0147 
.0130 
.0182 

.0040 

.0074 

.0101 

.m>B 

STEEL   BAILS. 
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6TSEL  BAIL. 
No.  60. 


McGlare  section. 

Weight,  82.08  poaods  per  yard. 

Height,  6".  18. 

Marks,  5642. 


Applied 
lottds. 

DefleetioiM. 

Sacce»aive 
duflectioDfl. 

SOU. 

Remarks. 

Foundt. 
2,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60.000 
70,000 
80,000 
90,000 
92,000 
94,000 
96.000 
96.000 
100,000 
102.000 
104,000 
106.000 
108,000 
110.000 
112.000 
114,000 
116,000 
118,000 
120.000. 
122,000 
124,000 
126,000 
12a  000 
130,000 
132,000 
134.000 
136,000 
138,000 
140,000 

Inch. 

0. 

.0093 
.0190 
.0l!82 
.0373 
.0464 
.0549 
.0642 
.0737 
.0833 
.0858 
.0880 
.0900 
.0921 
.0946 
.0976 
.0998 
.1020 
.1048 
.1077 
.1109 
.1138 
.1166 
.1198 
.1240 
.1284 
.1322 
.1370 
.1430 
.1524 
.1640 
.1740 
.1850 
.2040 
.2197 

Inch. 
0. 

0. 
.0003 

Initial  load. 

Scale  sUrto  oft 
Test  dlacontinaed. 

.0006 

.0019 
.0031 

.  0025 
..0022 
.0020 
.0021 
.0025 
.0030 
.0022 
.0022 
.0028 
.0029 
.0032 
.0029 
•0027 
.0033 
.0042 
.0044 
.0038 
.0048 
.0000 
.0094 
.0116 
.0100 
.0110 
.0190 
.0157 

.0051 

.0080 

.0158 

.0343 

.0899 

800 


STEEL   BAILS. 
HABDNE8S  OF  STEEL  BAILS. 


Tran*- 
rerae 

tMt 

Sittk. 

niim- 
ber. 

68 

6116 

M 

5567 

65 

6U7 

60 

6621 

57 

6008 

68 

6602 

60 

6071 

Looation  of  oat 


HftTdne— . 


5642 


OriKioal  sarftuse  of  head,  one  end 

Original  tor  face  of  head,  other  end . . . 

Original  anrfiioe  of  head,  one  end 

Original  surface  of  head,  otlier  end. . . 

Original  anrfikoe  of  head,  one  end. .  .. 
Original  sarfaoe  of  head,  other  end. .. 

Original  tarface  of  head,  one  end 

Original  sarfaoe  of  head,  other  end. .. 

Original  sarfaoe  of  head,  one  end 

Original  sarfaoe  of  head,  other  vad. .. 

Original  sarfaoe  of  head,  one  end 

Original  sarfltoe  of  head,  other  end. .. 

Original  sarfaoe  of  head,  one  end 

i"  below  original  surface 

}"  below  original  sarfaoe 

i"  below  original  sarfisoe 

Original  sarface  of  head,  other  end. . . 

t"  below  original  surfaoe 
"  below  original  tarface 
"  below  original  surface 

Original  sarface  of  head,  one  end 

V'  below  original  sarface.      

¥'  below  original  surfaoe 

f'' below  original  surface 

Original  sarface  of  head,  other  end. .. 

V'  below  original  sarface 

1^' i)elow  original  surface 

i"  below  original  sarfaoe 

*  Defeotlye  cut. 


26.78 
2i.a6* 

21.17 
tt.e4 

26.00 
26.00 

21.64 
21.64 

21.64 
22.30 

21.40 
21.17 

21.17 
25w73 
24.83 
25.18 

21.64 
2f.67 
26.18 
25.43 

2a  00 
26.73 
25il8 
25.13 

26.67 
25.18 
24.26 
26.13 


CM 


RAILWAY  BRAKE-BEAM. 


801 


BAILWAT  BBAKE-BEAK. 

ISo.  4290. 

Transverse  Test. 

Weight  of  beam,  iocladiDg  shoe-seat  Qastings  and  brake-rod  oonneo- 
tion,  82  pounds. 
Beam  supported  at  ends  on  oak  blocks  resting  against  shoe  castings. 
Loaded  at  the  middle,  palling  agaii^st  brake-rod  connections. 


Applied 
loads. 

Saocessivo 
deflections. 

Deflection 
eeu. 

Bemftrks. 

Pounds. 
500 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
32,000 
33,000 
34,000 
35,000 
86.000 
37.000 
88.000 
89,000 
40.000 
43,600 

Jneh. 

0. 

.0038 
.0098 
.0158 
.0:i25 
.0310 
.0393 
.0435 
.0502 
.0557 
.0628 
.0681 
.0741 
.0808 
.0880 
.0932 
.1003 
.1049 
.1106 
.1170. 
.1280 
.1806 
.1363 
.1453 
.1505 
.1552 
.1625 
.1696 
.1778 
.1858 
.1927 
.2005 
.2065 
.2172 
.2201 

.2488 
.2630 
.2800 
.2993 
.3180 

Jneh. 

0. 

.0038 
.0060 
.0060 
.0067 
.0085 
.0083 
.0042 
.0067 
.0055 
.0071 
.0053 
.0060 
.0067 
.0072 
.0062 
.0071 
.0046 
.0057 
.0064 
.0060 
.0075 
.0058 
.0090 
.0052 
.0047 
.0073 
.0071 
.0082 
.0080 
.0069 
.0078 
.0060 
.0107 
.0089 
.0122 
.0105 
.0142 
.0170 
.0193 
.0187 

Jneh. 
0. 

Initialload. 

Snapping  somidfw 
Snapping  aoanda  repeated. 

Ultimate  atrength. 

** 

.0176 

.0834 

Fractured  the  brake-rod  connection  at  the  bottom  of  the  forked  part 
spanning  the  beam  web. 
H.  Ex.  165 51 
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MISCELLANEOUS   STEEL   SPECIHENa. 
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JflSCELLAKEOUS   STEEL   SPECIMENS.  805 

WROUGHT  IBOy  FOB  ^INCH  8IEQK  GUN  CARRIAGE. 


No.  of 
test 

Mwk*. 

Dtemeter. 

SwsUoDal 

BlMtio  limit 

Teosile  strength. 

Fracture. 

TotaL 

"^^inT"" 

TotiO. 

Per  flouare 
inoh. 

2064 

I 

S 

Inch, 
.SM 
.864 

.15 

POfMMb. 

7.300 
8.410 

PottlMlt. 

30.200 
.      88.646 

PowHlt. 
181280 

P^tMMte. 
61,640 
53,120 

Pibrona.     , 
Do. 
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MISCELLANEOUS   STFEL   8PECIMEN& 
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MISCELLANEOUS   STEEL   SPECIMENS.  809 

SPEOIHENS  TURNED  DOWN  FROM  BARS  '^95  SQUAHB« 

No.  4053. 
Mark,  1. 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Gaaged  length,  2''. 


Applied  4oad8. 

Elongatloii 
per  inch. 

SacceaslTe 

PermAiient 
aet 

SaccefMiTe 
permanent 

Set 

Kemarka. 

Toua. 

Per  rtonare 

Pound9. 

250 

1.250 

2,500 

5,000 

7,600 

10.000 

11.260 

12,500 

13,750 

15,000 

15.500 

16,000 

}?:SS 

17,500 
18,000 
18,600 
19,000 
19.500 
20.000 

21.500 
22,000 
22.600 
28.000 
23.500 
24,000 
24.500 
25.000 
25,600 
26.000 
26.500 
27,000 
27.500 
28.000 
28,500 
29,000 
29,500 
30,000 
33,140 

Pounds. 

1,000 

5.000 

10,000 

20.000 

80.000 

40.000 

45,000 

50.000 

55,000 

60.000 

62,000 

64.000 

66.000 

68,000 

70.000 

72,000 

74.000 

76.000 

78.000 

80,000 

82;000 

84.000 

86.000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100  000 

102,000 

104.000 

106.000 

108,000 

110,000 

112,000 

114.000 

116.000 

118,000 

120.000 

18;;  660 

Inch. 
0. 

.000100 
.000260 
.000500 
.000850 
.001200 
.001400 
.001560 
.001800 
.001950 
.002000 
.0.*2050 
.002100 
.002150 
.002250 
.002350 
.002400 
.002600 
.002550 
.002000 
.002650 
,002800 
.008000 
.002960 
.003000 
.008050 
.003100 
.003150 
.003200 
.003250 
.003400 
.003450 
.003500 
.003550 
.  003760 
.003950 
.001050 
.004300 
.001400 
.001850 

Ineh. 
0. 

.000100 
.000150 
.000250 
.000350 

000350 
.000200 
.000150 
.000250 
.000160 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.OOUIOO 
.000060 
.000(60 

000060 
.'000150 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.000050 
.000050 
.000050 
.000-200 
.  000200 
.000100 
.000250 
.000)00 
.000450 

JfMA. 

0. 
0. 

Inch, 
0. 

Initial  load. 

SlMtio  limit 
Tensile  strength. 

0. 

0. 

0. 

.000050 

.000050 

.000550 

.000500 

General  eummary. 

Tensileatrength  per  sqaare  inch  of  orlKinal  section I pounds..  182,560 

Elantio  limit  per  Miiare  inch  of  original  sec  lion do...  118.000 

BloDgation  per  inch  after  mptare ^ loappreoiable 

Elongation  per  inch  under  strain  at  elastio  limit inch..    .00140 

Redaction  in  diameter  at  i>oint  of  rapture Inappreciable 

Reduction  in  area  after  rupture,  per  centum  of  orijsinal  section Inappreciable 

Position  of  ruptnre ''.6  from  neck 

Charaoter  of  broken  sorfaoe line  granular 
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MISCELLANEOUS   STEEL   SPECIMEKS. 


No.  4064. 
Marks,  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2''. 


Applit 
Total. 

Bd  loads. 

Blongatlon 
per  Inch. 

SncceMiv^ 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Per  square 

iDOb. 

Poundt. 

250 
1.250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,760 
15.000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.500 
20.000 
20.500 
21,000 
21.500 
22.000 
22,500 
23.000 
23,600 
24.000 
24.600 
25.000 
25.50C 
26,000 
26.500 
27.000 
27,500 
42,100 

Pounda. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
50,000 
56,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,04)0 
84,000 
86,000 
88.000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
110,000 
168,400 

Ineh. 
0. 

.000100 
.000350 
.000600 
.000950 
.001300 
.001600 
001800 
.001950 
.002000 
.002050 
.002100 
.002160 
.002300 
.002360 
.003400 
.002500 
.002550 
.002600 
.002650 
.002760 
.002850 
.002900 
.002960 
.003000 
.003050 
.003100 
.003200 
.003350 
.003360 
.003400 
.003450 
.003600 
.004900 

Ineli. 

0. 

.000100 
.000250 
.000250 
.0«)0350 
.000350 
.000300 
.001)200 
.000150 
.000050 
.000050 
.000050 
.000050 
.OOOl.'O 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000150 

0. 

.000050 
.000050 
.000150 
.001300 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastie  limit. 

0. 

.000050 

.000060 

.001350 

.001200 

CheneraJ  otrmmary. 

Too  Rile  strength  per  square  inch  of  original  section poonds..  168, 460 

Klnmic  limit  per  sqoareinoli  of  origins!  section do  ..  106^000 

Kliiii^ntion  per  inch  after  rupture inch..       .046 

Elongation  per  inch  under  strain  at  elastic  limit do...  .668800 

Red  nction  in  diameter  at  point  of  rupture do...       .014 

Kednntion  in  area  after  rupture,  per  centum  of  original  section 6^0 

Pnaitlou  of  rupture ".TOfltwsnaok 

Cliaracter  of  broken  snrflMe gnDolar,  flaky 


STEEL  SPECIMENS 


FROM 


MIDVALE   STEEL   COMPANY. 


Tests  for  comparison  of  testing  machines. 
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MISCELLANEOUS   STEEL   SPECIMENS. 
No.  3918. 
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Marks,  MDV8TND. 
Diameter,  ^^5G4. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4/'. 


ElonjtJitioii 
per  inch. 

SucceMiTe 
cloDffation 
per  Inch. 

Permftnent 

ML 

Snooesaire 

permuent 

■et. 

Remarks. 

Total 

PerMUftre 
inch. 

Poundi. 

250 

1,250 

2.500 

'  3.750 

5.000 

0,250 

7,500 

8,750 

10,000 

11.250 

12,500 

Poundt. 
1.000 
5,000 
10,0«u 
16.000 
20,000 
25,000 
80.000 
86.000 
40,000 
46,000 
60,000 

0. 

.000125 
.000300 
.000125 
.000550 
.000700 
.000900 
.001075 
.001225 
.001400 
.001575 

Inch, 
0. 

.000125 
.000175 
.000125 
.000126 
.000150 
.000200 
.  000176 
.000150 
.000176 
.000175 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  loftd. 

No.  3919. 


Marks,  MDV8TND. 
Diameter,  ^'.564. 
Bectioual  area,  .25  square  inch. 
Gauged  length,  4f\ 


per Inch. 

SncoeMive 
per  inch. 

Permanent 
aet 

Saoceaalve 

permanent 

aet. 

Itemarka. 

Total. 

PeriiQiiare 
in%: 

Po^ndt. 
250 
1,250 
2,600 
3,750 
5,000 
0,250 
7,500 
8,750 
10.000 
U,26C 
12,500 

Pounds. 
1,000 
5^000 
10.000 
15.000 
20,U00 
25.000 
30.000 
85,000 
40,000 
46,000 
60^000 

Jneh. 
0. 

.000126 
.000276 
.000400 
.000550 
.000075 
.000876 
.001026 
.001200 
.001376 
.001550 

Inch. 
0. 

.000126 
.000150 
.000125 
.000150 
.000126 
.000200 
.000150 
.000175 
.000176 
.000176 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  kMd. 

0. 
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MI8CELLANEOU8   STEEL   SPECIMEHfiL 
Ko.dd20. 


Marks,  M  D  Y  S  T  N  D. 
Diameter,  ".564. 
Sectional  area^  .25  square  inch* 
Gauged  length,  3^^ 


•^sr 

SneeMsire 
eloDipttfo. 
p«r  inch. 

act. 

8«eee«tTe 

_-. 

TotaL 

PtraQOMe 

Saok 

pwniMMi 

P9undt. 

250 
1,360 

8,780 
5,000 
0,250 
7.500 
8.750 
10,000 
11.260 

ia;500 

Finmd», 
1,000 
6^000 
10,000 
16,000 
20.000 
25.000 
30,000 
85,000 
40,000 
45,000 
60.000 

Inek. 
0. 
.000100 
.000233 
.000433 
.OOOOUO 
.000707 
.000933 
.001100 
.001207 
.001433 
.001000 

Inch. 
0. 

.000100 
.000138 
.000200 
.000107 
.000107 
.000100 
.000107 
.000}«7 
.000100 
.000167 

Inek, 
0. 
0. 

JfMft. 

0. 

IiyitelkMd. 

0. 

No.  392L 


Marks,  M  D  V  8  T  N  D, 
Diameter,  "J5M. 
Sectional  area,  .25  square  inch. 
Ganged  length,  df'. 


Applied  loftds. 

BlODsation 
per  Inch. 

Sacceaalve 
elongation 
per  iooh. 

Permanent 
aet. 

SnoeeaalTe 

permanent 

aet. 

Renuirka. 

TotaL 

Par  sqnAre 
inch. 

Founds. 

260 

1.250 

2,500 

3.750 

6,000 

0,250 

7^500 

8,750 

10,000 

11,250 

12,500 

Pownds. 
1,000 
6.000 
10.000 
15.000 
20.000 
26,000 
30,000 
85.000 
40,000 
46,000 
60,000 

Inch. 
0. 

.000100 
.000207 
.000433 
.000600 
.000767 
.000933 
.001100 
.001207 
.001483 
.001600 

Intk, 

0. 

.000100 
.000167 
.000166 
.000107 
.000107 
.000164 
.000167 
.  000167 
.000160 
.000167 

7ndL 
0. 
0. 

inoft. 
0. 

Initial  load. 

0. 

STEEL  SPECIMENS 


TAKEN  FROM 


THREE  BARS  OF  STEEL  FURNISHED  BY  THE  BETHLEHEM 
IRON  COMPANY,  SOOTH  BETHLEHEM,  PA. 

Alternate  speoimens  tested  at  South  Bethlehem,  Pa. 
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MISCELLANEOUS  STEEL  SPECIMENS. 
Ko.   3941.      I 
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Marks,  ^^' 

Diameters:  End;  ".6054;  middle,  ".6046;  end, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


.5052. 


Applied  loads. 

periooh. 

Successive 
eloojEMion 
per  incli. 

PermaneBt 
set. 

Cvcceesive 

permaoent 

set. 

• 
Remarks. 

TotaL 

Per  eoaare 
inch. 

Poundt. 
200 
1,000 
S.000 
8,000 
4.000 
6,000 
6.000 
6,200 
6,400 
6,660 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8^200 
8,400 
8,600 
8,800 

9,000 

9,200 
9,400 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
16,200 
15,600 
16,000 
16,390 
13.680 

Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
.     26,000 
30,000 
31,000 
32,000 
33.000 
84.000 
35,000 
86.000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 

46^000 

46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,950 

JncA. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001000 
.001050 
.001100 
.001100 
.001150 
.001200 
.001250 
.001800 
.0C1350 
.001350 
.001400 
.001460 
.001450 
.001500 
J   .001600 
)    .002?50 
.012750 
.012350 
.014400 
.016150 
.  018950 
.021250 
.  023950 
.027150 
.030500 
.  03:jW)0 
. 038150 
.  041050 
.017360 
.  055100 
.0575 
.0700 
.0800 
.1000 
.1200 
.1950 

Inch. 

0. 

.000100 
.0(K)160 
.000200 
.000150 
.000160 
.000200 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.  000050 
.000050 

0. 

.000050 
.000050 

0. 
.000060 
.000100 
.010750 
.000400 
.000600 

Inch, 

0. 

0. 

Ineh. 
0. 

Initial  load. 
Elaaiio  limit. 

6. 

0. 



0. 

• 

Tenaile  atrenpth. 
At  time  of  rupture. 

.001050 

.  001050 
.002500 
. 002300 
. 002700 
. 003200 
.103350 
.  00:1400 
. 004250 
. .  00.'i800 
. 005400 

.-    .-      .  _ 

1 

1 

1 

.  007750 
.  0024 
.0125 

1 

1 

....! 

.0100 
.  0200 
.OJOO 
.0750 

1 

1 

] 

1 

General  aummary. 

TsnaOe  ttresf^h  per  square  inoh  of  oris inul  seotioo pounds . .    81, 960 

Blastic  limit  per  aauare  inch  of  origiuaT  section do...    45,000 

Slongation  per  inch  after  niptui-e incb..      .3050 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001(^00 

Redaction  in  diameter  at  point  of  ro pture do. . .        .115 

Redaction  in  area  after  rupture,  percentunc  of  original  section 49.1 

Position  of  rupture l'M5  from  neclc 

Character  of  uroken  surface flnosilkv 

Slongation  of  inch  sections ".41*,  ".'io 

H.  Ex.  166 52 
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MISCELLANEOUS  STEEL   8FECI1CEN& 


No.  3945. 

Marku,  ^ij* 

Diametens:  End,  ^5047;  middle, ''.5046;  end/^505L 

Sec'tioual  area,  .20  square  inch. 

Gaugetl  leugtby  2^^ 


Elaacatloo 

per  inch. 

PermaneBi 

Saoeeedre 

ptfoMiieat 

aet. 

SanaAa. 

TotaL 

Per  aq  oars 
inch. 

perinob. 

2110 
1,000 
2,000 
8.000 

4,000 

6,000 

6.000 

7,000 

8,000 

8,200 

8,400 

8.0U0 

8,H)0 

8.008 

8,200 

8.400 

8.000 

10,000 

10.44K) 

10,«J0 

11.200 

11,000 

12,000 

12,400 

12.8IM) 

13, 2110 

13.6.« 

14. 0(»0 

14.400 

14.H00 

16.200 

15.600 

16.  UOO 

16. 400 

10,420 

13,800 

Pvundi. 
1,000 
6.000 
10.000 
16.0(10 
2O.II00 
25,000 
80.000 
85,000 
40,000 
41.000 
42.000 
43.  QUO 
44.000 
45.000 
46.000 
47.000 
48  «<0O 
60.000 
52  000 
64.0U0 
66.000 
6&0IX) 
60.000 
62,000 
64,000 
66,000 
08.0()0 
70.000 
72.000 
74.000 
76.000 
78.000 
80.  (KM 
82.0110 
82,100 

Inch, 
0. 
.000108 

.OOOiiO 

.0<MM50 

.OOIHUO 

.00(l^00 

.0«tlOi4 

.001160 

.001300 

.0013  0 

.001350 

.001400 

.00(460 

.001500 

.0OI5UO 

.  01.1750 

.0140.50 

.015750 

.OlMkiO 

.020250 

.O'-'HOO 

.025.350 

.028050 

.0316.-10 

.035000 

.030150 

.0441.50 

.O40.'5O 

.057000 

.0000 

.0700 

.0K6O 

.1050 

.1600 

Jneh. 

8. 

.000100 
.OUOI50 
.0U0200 
.flAU200 
.0001-.0 
.OOOi-W 
.000150 
.000150 

0. 
.OOOOSO 
.000050 
.000050 
.000050 

0. 

.012250 
.000300 
.001700 
.0023(10 
.002200 
.002.550 
.0025.50 
.002700 
.00.3500 

.  oo:{6.iO 

.004150 

.005<H)0 

.005100 

.007750 

.0030 

.0100 

.0150 

.0200 

.0450 

JnelL 
8. 

8. 

Inch. 
8. 

Initial  IomL 
Blaatto  limit. 

Teniiile  strenicih. 
At  Ume  of  fnotnra. 

0. 

0. 

8. 



. 

General  eummary. 

Tensile  atr^nsth  per  aqaare  inch  of  original  seotioii poanda..    82,100 

ElaNtic  Iliiilt  pnr  Mquare  inob  of  original  aection do...    46|000 

SUitieHtiiin  per  inch  aft**r  riiptare inch..      .8000 

Elongation  per  Inch  un<ler  strain  at  elastic  limit do...  .081600 

Btidiictlnn  in  diameter  at  point  of  rupture do...        .145 

Reiluctiiin  in  area  after  inpt  ore,  per  o«ntum  of  original  section 48.1 

Position  of  rupture at  middle  of  stem 

Ctaaiactfr  of  broken  rarfaoe fine  silky 

BlongaUon  of  iuoh  aeoUuns „..., , ,* ".99*. ",81* 


klSCELLANBOUS   STEEL   SPECXMEIjO.. 
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No.  3946. 
Marks,  ^^^ 

Diameters:  End, ''.6654 ;  middle,  ".56455  end,  ".5654. 
SectioDal  area,  .25  square  IdcIi. 
Oaaged  length,  3''. 


Applied  loads. 

Elon)(Alioii 
per  inch. 

SnccesHive 

-   .  Successive 

ReniArks. 

TOUL 

Por  squftre 
inch. 

eloDKHtioD  ;*-»"""«"»'  permanent 
per  inch.   !        ^^-       \        set. 

i                     1 

Foundt. 

250 

1,250 

2.500 

8,750 

6,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11.500 

11.750 
12.600 
12,250 
12,600 
18,000 
13,500 
14,00u 
14.500 
16^000 
15.600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
16,500 
20,000 
20.400 
16,700 

Found$. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
SO,  000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

46.000J 

47,000 
48,000 
49,000 
50,000 
52, 000 
54,000 
66.000 
68v000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
7-2,000 
74,000 
76.000 
78,000 
66,000 
81,600 

Inch. 
0. 

.000167 
.0OU333 
.000533 
.000700 
.0U0833 
.001067 
.001267 
.  0014(jO 
.001433 
.001467 
.001500 
.001533 
.001567 
.O0L633 
.014333 
.014500 
.014^00 
.015000 
.016333 
.018833 
.020833 
.023400 
.  026167 
.  0293J3 
.033U00 
. 036500 
.040067 
.646667 
.0533 
.0600 
.0667 
.0733 
.0933 
.1133 
.1900 

Inch. 
0. 

.000167 
.0O(jl66 

1 
Inch,            Inch. 
0.                    0. 
0.                ' 

Initbdload. 

.000200 
.000167 
.000133 

.  00J)*j3I 

1 

0.               ; 

1 

.000200 
.000133 
.000033 
.000034 
.00J033 
. 000033 

'"".'o6o6c7"j  "*." 666607** 
t 



.  oo(jo:u 

. 000066 
.012700 
.000167 
.000100 
.000400 

1 

Eliuiio  limit. 

..!.".!!.'.. 1....1;. ".;"'. 

! 

1 

.061333 

.002500 

.002000 

.002.'i67 

.002767 

.003166 

.00.1667 

.003-100 

. 001o67 

.  0U6600 

.000633 

.01)67 

.0067 

.0066 

.0200 

.0200 

.0767 

1 

1 

1 

1 

1 

1... 

.......... 

I 

:..i 

.  .. .    .1 

:::.:.::::::;;:::.:::::: 

Tensile  Ktreugth. 
At  ttoie  of  fracture. 

General  eummary. 

Tensile  strenjctb  i>er  square  inch  of  orlsinal  section pounds..    81,600 

XlasUo  limit  per  square  inch  of  original  section do...    46,000 

XlonRation  per  incn  after  rupture inch..      .2667 

SlonsiatioD  per  inch  under  strain  at  elastic  limit do...  .001633 

Bedaction  in  diameter  at  point  of  rupture do 184 

IKednotioo  in  arsa  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  brolcen  surface fins  silky 

SiongaUonofSjMhsecuoDS ".16,  ".46*,  ".18 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  3947. 

Marks,  ^^' 

Diameters:  End,  ''U$642;  middle,  ''.6642;  eod,  ^5643. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  S'\ 


Applied  loads. 

Tneh. 
0. 

.000133 
.000333 
.000533 
.0OU70O 
.000867 
.001067 
.001267 
.001467 
.061500 
.001.'(3S 
.001567 
.001600 
.010833 
•.0i;667 
.013183 
.013067 
.016333 
.018267 
.020500 
.023267 
.025.567 
.028800 
.031733 
.036233 
.040600 
.0433 
.0500 
.0567 
.0633 
.0733 
.0900 
.1007 
.1000 

Saceeasive 

SneoeaafTo 

Bomarka. 

Total. 

Potrndf. 

260 

1,250 

2,560 

3,750 

6.000 

6,260 

7.  SCO 

8,750 

10,000 

10,250 

10,600 

10.750 

11,000 

11.260 

11.500 

11,750 

12.000 

12,500 

13.000 

13.500 

14,000 

14,5tO 

15.000 

15,500 

16.060 

16.560 

17,000 

17,500 

18,000 

18,500 

19,060 

10,500 

20,006 

20.500 

20,510 

17.200 

Peraquaro 
iDcli. 

Pounds. 
1,000 
5,000 
16,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,0U0 
47,  JOO 
48.000 
50,006 
5i.000 
54.000 
66,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.IK)0 
74.000 
76.000 
78.000 
80.000 
83,000 
82.040 

elonffation      ^  ^i-           penuaaent 
per  Inch.          "^              set. 

Inch. 
0. 

.000133 

.060200 

U00200 

0. 
0. 

Inch. 
0. 

IniUalkmd. 
BlaaUo  limit. 

.000167 

.000167 
.000200 
.000200 
.000200 
.000033 
.000033 

.000033 

.000038 

r::::::::::'. 

.000633        6. 

•    

.000034 

.000033 

.009233 

.001834 

.000166 

.000834 

.002366 

.001034 

.002233 

.002767 

. 002300 

.003233 

.002933 

.004500 

.0041167 

.0027 

.0067 

.0067 

.0066 

.0100 

, 

i 

.      . 

i 

' 

1 

1 

' 

::'.!:::::;;:l::;;";:;::: 

.0167 
.0167 
.0533 

TenaUe  atrenftth. 
At  time  of  fracture. 



'                       1 

i 

i 

General  summary. 

Tenaile atreagth  periqaareiocb  of  oriffinal  peotion poanda..    82;04O 

Elasticlimit  per  nquare  inch  of  urii^lnal  section do...    44.000 

Elonicaiion  per  inch  after  rnptnre  inch..      .2767 

EInueatioD  per  inch  under  strain  at  elaetio  limit ..do...  .001609 

Reduction  in  diameter  at  point  of  raptnre do...       .174 

Kednotiooin  area  after  raptare,  per  centum  of  otij^inal  section 52.2 

Position  of  rupture l".65from  neck 

Character  of  broken  surface fine  silky 

BlongatioiiofinGhaeoUona ".19.  ".47*.  ".17 
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Fo.  3948. 

Marks,  ^,J> 

Diameters:  End/^i;047;  middle/'.5048;  end, ''.5051. 

SectioDal  area,  .20  sqaare  inch. 

Oaaged  length,  2^\ 


Applied  loads. 

EloDjsation 
per  inch. 

Suoceeslve 
elonntion 
perlnoh. 

Permuient 
set. 

SaocessiTe 

permaDeut 

set. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Pounds. 
200 
1.000 
2.000 
3,000 
4,000 
5^000 
6.000 
7,000 
8,000 
•,000 
10.000 
10.200 
10.400 
10.600 
10.800 
11.000 
11,200 
11,600 
12.000 
12,400 
12,800 
18.200 
13,600 
14,000 
14.400 
14.800 
15,200 
15.600 
16.000 
16,400 
16.800 
17,200 
17,830 
13,500 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53.  cot 
54.000 
55.000 
56.000 
58.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
70,000 
78,000 
80.000 
82.000 
84,000 
86.000 
80,150 

Inch, 
0. 

.000100 
.000300 
.000450 
.000650 
.000350 
.001050 
.001250 
.001400 
.001500 
.001650 
.001700 
.001750 
.001800 
.001800 
.007900 
.008750 
.011000 
.012080 
.015000 
.017500 
.020000 
.022600 
.025400 
.028650 
.032000 
.0352:»0 
.040150 
.047900 
.0525 
.0600 
.0860 

Ineh. 
0. 

.000100 
.000200 
.OOOICO 
.000200 
.000200 
.000200 
.000200 
.000150 
.000100 
.000150 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elastie  limit 

Tensile  strenfrtb. 
Attimeoffractare. 

0. 

.000050 

.000050 

.000050 

.000050 
.000050 
0. 
.006100 
.000850 
.002250 
.001950 
. C02050 
.002500 
.002500 
.002600 
.002800 
.003250 
.003350 
.  003-250 
.004900 
.007750 
.0046 
.0076 
.0250 





General  eummary. 

Tensile  strength  per  sqaare  inch  of  oricinal  section pounds. .    80. 150 

Elastic  limit  per  sqaare  iuch  of  original  section do...    54,000 

Elongation  per  incn  after  rupture .inch..       .285 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Beduction  in  diameter  at  point  of  rupture do...       .185 

Beduction  in  area  after  rupture,  per  centum  of  original  section 50.8 

Position  of  rupture at  middle  of  stem 

Character  oi  broken  surface fine  silky 

Elongation  of  Inch  sections ".27*/'.30* 
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No.  3949. 

MarkB,  ^^^ 

Diameters:  Eud,  ".5055;  middle,  ''.5049;  end,  ".5054. 

Sectional  area,  .20  square  inch. 

Gauge<l  length,  2". 


Applii 

Per  0qiiare 
iucfa. 

Pound§. 
I,f00 
5,000 
10,  0(10 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
63,000 
54,000 
56,000 
58,000 
60.000 
62, 000 
04,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
f2,000 
84,000 
86,000 
88,000 
83,600 

VAmf»t\on 
per  inch. 

eloDjcatioa 
per  inch. 

1 

SacceeaiTe 

ToUL 

Permanent  p^nn^ent'               Bemarkt. 
set.       1 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
O.OtO 
7,000 
8^000 
9,000 
9.200 
9.400 
9.600 
9,800 
10,000 
10,200 
10,400 
10.600 
10,800 
11,200 
11.600 
12,000 
12.400 
12,800 
13,  200 
13,600 
14,000 
14,400 
14,800 
15, 200 
15,600 
16.000 
16. 400 
16,800 
17,200 
17,600 
17,  720 
13,  ?00 

Inch. 
0. 

.000100 

.  00U250 

.000450 

.OiOtlOO 

. 000800 

.000950 

.001 100 

.001300 

.001450 

.001450 

.  001500 

.001560 

.001550 

.001600 

.(01650 

.  001700 

.004650 

. 007400 

.  009(..'>0 

.Oll.-)00 

.013500 

.015000 

.018250 

.020700 

. 023200 

. 025750 

. 028650 

. 032800 

.  036750 

. 041350 

.049100 

.0550 

.  0625 

.0850 

.1100 

.1650 

Inch, 

0. 

.000100 
.000150 
.0.)OiuO 
.000160 
.000200 
.  000150 
.000150 
.000200 
.000150 

0. 
.000050 
.000050 

0, 
.04  0050 
.OU0U50 
.0(0050 
.002950 
.  00u75(» 
.001050 
. 002*50 
. 002000 
.OOJIOO 
.0<'2«55O 
.  0(»24.'>0 
.002500 
.  002560 
.  002J>00 
.004150 
.  00:i950 
.004  00 
. 007750 
.0059 
.0075 
.  0226 
.0250 
.0550 

Inch. 

IncK. 
0. 

luilialloftd. 

::;::;::::::  :::::::::: 

0. 

.000060    .      .000050 

1 

0.                   — .  000050 

} 

SlasUo  limit. 

I 

:'"*::::::i  '":::::;;.■ 

1 

1 

,,  .( 

' 

; 

TriiBile  streDKth. 

A  r.  tiinn  nf  IVfto.tjriTiA. 

Oeneral  summary. 

Tensile  streoKth  per  square  inch  of  original  section ponnAs..    88, 000 

Elastic  limit  per  so  uai-i)  incli  of  original  section do...    52,000 

Elongation  per  inch  after  npture inch..      .2600 

Elongation  per  iocb  under  strain  at  elastic  limit do...  .001700 

Kednctionin  diameter  at  point  of  rupture    ....    do...        .175 

Rednctionln  area  after  rupture,  per  centum  of  original  section 67.2 

Position  of  ruptnre ,. .  V.M  from  neclt 

Cbaracterof  brolien  surface floe  silky 

Elongation  of  inch  sections "J)5,*  ".21 
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No.  3960. 
Marks,  <ij^« 

Diameters:  End, ''.5642;  middle,  ".6643 j  end,  ^6643. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

EloDjsation 
per  inch. 

SooreMive 
elonfsniion 
per  inch. 

Permanent 
eet. 

SaeceMive 

set. 

Bemarks. 

Total. 

Per  AQUAre 
inch. 

Pounds. 

250 

1,250 

2;  500 

3.750 

5,000 

6.250 

7,500 

8.750 

,   16,000 

11,*50 

11,500 

11.750 

12.000 

12.250 

12.500 

12,750 

13,000 

18,250 

13,500 

14,000 

14.500 

15.(H)0 

16.500 

16.00(1 

16.600 

17.000 

17.600 

1^000 

18, /^OO 

19.000 

19,500 

2n.000 

20,600 

21,000 

21,500 

22.000 

2^.320 

16,900 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20.000 
26,000 
80,000 
85,000 
40.000 
45.000 
46.000 
47.000 
48,000 
49.000 
60,000 
61.000 
52.000 
63,  (KM) 
64,000 
66,000 
68.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
89,280 

Inch. 
0. 

.000167 

.0<K)3«7  , 

.000533 

.000733 

.000900 

.001067 

.001233 

.001433 

.001633 

. 001633 

.00  607 

.001700 

.001733 

.001767 

.001800 

.001867 

.0O2GO0 

.006333 

.  OOlCiOO 

.  OlOfiOO 

.01J338 

.014600 

.016933 

.010200 

.021733 

.024500 

.o-zzioo 

.030667 

.034600 

.038667 

.04167 

.0500 

.0600 

.0667 

.0867 

.1338 

Inch. 

0. 

.000167 
.0C02U0 
.000166 
.000200 
.000167 
.000187 
.000166 
.000200 
.  000200 

0. 

.000034 
.0U0O33 
.000033 
.000034 
.000033 
.000067 
.0007R3 
.003733 
.002167 
.00201)0 
.001838 
.002267 
.002:133 
.002267 
.002538 
.  002767 
.00J600 
.003567 
.  003833 
.004167 
.00:1003 
.008:<3 
.0100 
.0067 
.0200 
.0466 

Inch. 
0. 
0. 

Inch, 

Initial  load. 
ElaaUoUmii 

Teneilo  stren^b. 
At  time  of  fracture. 

.000033 

.000088 

.000100 

.000067 

Oweral  summary. 

TensfleetrenfTth  per  sqnare  inch  of  original  section pounds..    89,280 

XlaHticlimit  pernquare  inch  of  original  section do...    52,000 

JBlongation  per  inch  after  rupture inch..      .!8400 

Blotifsation  per  inch  under  strain  at  elasticllnilt do...  .001807 

Iteduetion  lu  diameter  atpoint  of  rupture do...       .204 

Seduotitin  in  area  after  rupture,  per  ceniam  of  original  section 59.3 

Position  of  rupture    1".26  from  n««k 

Character  of  broken  surface fine  silky 

JElongaiiQin  of  inch  ^eotlooB.. •••.••••«•• • ".29*.  ".30*/'.U 
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Marks,  ^ij' 

Diameters :  End,  '^5054 ;  middle, 
Sectional  area,  .20  square  inch. 
Oanged  length,  2'^ 


.5046  5  end,  ''.5052. 


Applied  loadt. 

JEloD^tlon 
per  moh. 

Saocessive 
elongation 

Permanent 
Bet. 

Cscceesive 

permanent 

set. 

• 
SemarlEs. 

TotaL 

Per  square 
inch. 

Fotmdt, 
200 
1,000 

slooo 

8,000 
4,000 
5,000 
6.000 
8,200 
8,400 
6.600 
0.S00 
7,000 
7,200 
7,400 
7,660 
7800 
8,000 
8,200 
8,400 
^600 
8,800 

9,000 

9,200 
9,400 
9,600 
10,000 
10,400 
10,800 
11.200 
11,600 
12,000 
12,400 
12,800 
13.200 
13,600 
14,000 
14.400 
14.800 
15,300 
15,600 
16.000 
16,390 
13.680 

1,000 
5.000 
10.000 
15,000 
20,000 
26.000 
30.000 
81,000 
82,000 
88.000 
84,000 
35,000 
86,000 
87,000 
88.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 

45,000 

46,000 
47,000 
48,000 
50.000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
8J,960 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001000 
.001050 
.001100 
.001100 
.001150 
.001200 
.001250 
.001300 
.0C1350 
.001350 
.001400 
.001450 
.  001450 
.001500 
^    .001600 
i    .002?5O 
.012750 
.012350 
. 014400 
.016450 

.  oigg-jO 

.021260 

.  02:^950 

.027150 

.030500 

.  033900 

. 038150 

. 041950 

.017350 

. 055100 

.0575 

.0700 

.0800 

.1000 

.1200 

.1950 

Inch. 
0. 

.000100 
.000160 
.000200 
.000160 
.000160 
.000200 
.  000050 
.000050 
.000050 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

0. 

0. 



0. 

.000050 
.000050 
.000050 
.  0(10050 
.  01)0050 

0. 



0. 

.0O00."5O 
.000050 
0. 
.000060 
.000100 
.010750 
.000400 
.000600 

.001050 

.  001050 
.  002500 
. 002300 
. 002700 

.  oo:j2oo 

.103350 
.  0O34OO 

1 



. 004250 
. .  003800 
.  00*>400 
.  007750 
.0024 
.0125 

1 

::::::::;:::i:::::::::::: 

I 

.  0100 
.  0200 
.OJOO 
.0750 

1 

* 

1 

Tensile  strength. 
Attimeofruptare. 

General  summary. 

Tensfle atrenfcth per  square  inch  of  oriffinul  section pounds..    81,960 

Xlaatio  limit  per  souare  inch  of  orlgiual  section do...    45,009 

Elongation  per  inch  after  rupture inch..      .3050 

Xlougation  per  inch  under  strain  at  clastic  limit do...  .001(^00 

Reduction  in  diameter  at  point  of  rupture do. . .        .  1 15 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40. 1 

Position  of  rupture I'MSfrom  neck 

Oharaoter  of  iiroken  surface flno  silky 

Elongation  of  inch  sections ".41*,  ".'io 

H.  Ex.  105 52 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  3045. 

Marku,  ^^' 

Diameters:  End,  ^5047;  middle,  ",5046;  end/'.505L 

Sectioiial  area,  .20  square  inch. 

Gauged  length,  2'^ 


mAM^MHAn 

SaooMMre 
elongation 
per  inch. 

Pennuieni 

SaceeMive 

permanent 

aet. 

Banarka. 

TotaL 

Peraqaare 
inch. 

per  Inob. 

2110 
1,000 
2,000 
1.000 

4,000 

6,000 

8.000 

7,000 

8,000 

8,200 

8,400 

8.600 

8,X00 

9.008 

9,200 

9,400 

9,800 

10.000 

10.400 

10,800 

11.200 

11.000 

12,000 

12,400 

12,8iK) 

13.200 

13.6<'0 

14.000 

14.400 

14.M)0 

15.200 

1.^600 

16.000 

18. 400 

18.420 

13.800 

Poun<t$, 
1,000 
6.000 
10.000 
16.0«l0 
20.000 
23,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
48.000 
47,000 
48  I'OO 
60,000 
62  000 
64,000 
68.000 

6a«H» 

80.000 
82.000 
84,000 
68,000 
68,0«>0 
70,000 
72.000 
74.000 
78.000 
78.000 
80.000 
82.0110 
82,100 

Inch. 
0. 
.000108 

.OOOiiiO 

.0<mt:i0 

.000050 

.0olOi« 

.001160 

.001800 

.0013  0 

.001350 

.001400 

.001460 

.001500 

.0O15UO 

.  013750 

.014050 

.01 571)0 

.OIHO.1O 

.020250 

.O'.'MO 

.O^k^tSO 

.028050 

.0315.-10 

.0%000 

.030I.V) 

.044150 

.049.'50 

.057000 

.0000 

.0700 

.0H50 

.1050 

.1600 

Jnek. 

0. 

.000108 
.000150 
.000200 
.000200 
.0001.0 
.OOO.'OO 
.000150 
.000160 

0. 
.000060 
.000050 
.000050 
.000060 

0. 

.012260 
.000300 
.001700 
.002300 
.002J00 
.002.'i50 
.0025.'iO 
.002700 
.00.^500 
.003530 
.004150 
.OOS'HM) 
.005100 
.007750 
.0030 
.0100 
.0150 
.0200 
.0460 

Jnetu 
8. 

8. 

Jnek. 
0. 

Initial  IomL 
Blaafcio  limit. 

Tennlle  atrenxth. 
At  time  of  fnctore. 

0. 

0. 

0. 



« 

General  summary, 

TenalleatrenKth  per  aqnare  inch  of  original  aeotion poonda..    82,100 

ElaMticlimit  perMqoara  Inch  of  oriffinai  aection do...    48.000 

BlonKHthm  periDch  aft**r  nipt  are inch..      .3000 

Elongation  per  inch  under  strain  at  elaaticllmit do...  .001600 

Btsdiiotion  in  diaiueter  at  point  of  rapture do...       .146 

Beduotiiin  in  area  after  inpi ore,  per  centum  of  original  aection 49.1 

Position  »r  rupture at  middle  of  at  em 

Charaoi(>r  of  broken  surface • fine  ailky 

XlongaUon  of  inch  aectiuiu ,,.,., „ , „ ,,,. ".28*,",91* 
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No.  3946. 
Marks,  ^jj^ 

Diameters:  End,  ".6654;  middle,  ".5645 ;  end,  ".5654. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


AppUodloadg.       !  1^  ,      i  '  .      I 

iei«t.<r«n«.,   '^"ccesBive   p^,^.„„„^  huccenairo  i 

PAPi^niu*    n«??«ir  '«»»n>f«^i«n    ^t  permanent 


Fowids. 

1,230 
2.500 
8,750 
5,000 
0,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,760 
11.000 
11.250 

11,500 

11.750 
12.000 
12.250 
12.500 
13,000 
18.500 
14.00U 
14,500 
15,000 
15,500 
16.000 
10,500 
17.000 
17.500 
18,000 
18,500 
19.000 
18,500 
20,000 
20,400 
16,700 


Paundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
SU,000 
35,0Uo 
40,000 
41,000 
42,0<K) 
43, 000 
44,000 
45.000 

46,000| 

47,000 
48,00() 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
02.000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
81,600 


Inch. 
0. 

.000167 
.00U333 
.000533 
.000700 
.OU0833 
.001067 
.00! 267 
.001400 
.001433 
.  001407 
. 001500 
.001533 
.001567 
.O0L633 
.014333 
.014500 
.014(^00 
.015000 
.016333 
.018833 
.020833 
.023400 
.  026167 
.0293^3 
.  033J00 
.036500 
.040067 
.046667 
.0533 
.0600 
.0667 
.0733 
.0033 
.1133 
.1900 


Inch. 
0. 

.000167 
.000166 
.000200 
.000167 
.000133 
.  000231 
.000200 
.000133 
.  000033 
.000034 
.  00 J033 
.  000033 

.  om»034 

.000066 

.012700 

.000167 

.000100 

.000400 

.001333 

.002.500 

.  002000 

.002567 

.002767 

.003166 

.00.3067 

. 003500 

. 003o87 

.  006600 

.000633 

.0067 

.0067 

.0066 

.  0200 

.0200 

.0767 


Ineh. 


Inch. 


. 000OC7 


.  000067 


KemArks. 


Initial 


Eliutic  limit. 


TeiiHile  MtroiiKtb. 
At  time  of  fracture. 


Oenwal  iummary, 

Ttoiile strength  x>«r  nquare  inch  of  original  sectiou pounds..    81,600 

Xtastic limit  p«»r  Miiar«  inob  of  original  section do...    46,000 

BlonKation  per  incn  Hftcr  rupture inch..      .2667 

JEloBfatlon  per  Inch  under  strain  at  elasticlimit do...  .001033 

Redaction  in  diameter  at  point  of  rupture do....       .184 

Kednction  in  area  after  rupture,  i>er  centum  of  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Cbaracterof  liroken  surface fine  silky 

ISiODgationofinobsecuons ".16,  ".46*.  M8 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  3947. 

Marks,  ^^^ 

Diameters:  End,  ^5642;  middle,  ^6642;  end,  ^^5643. 

Sectional  area,  .25  sqaare  inch. 

Oauged  length,  S". 


Applied  loads. 


Paxmdt. 
260 
1,250 
3,600 
8.750 
5.000 
0,250 
7,500 
8,760 
10.000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,500 
ll,75(» 
12.000 
12,500 
13.000 
13.500 
14,00C 
]4,5l;0 
15,000 
15,500 
16,000 
10,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
20,510 
17,200 


I  Elongatioo 


Per  square!  per  inch, 
acta. 


Inch.       1 


Paundi, 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41.000 
42.000 
43.000 
^000 
45,000 
46,000 
47,  jOO 
48,000 
50,000 
6?,  000 
54,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72. 000 
74.000 
76.  000 
78. 000 
80.000 
82.000 
82,040 


Inch. 
0. 

.000133 
.000333 
.000533 
.0OU70O 
.000867 
.001067 
.001267 
.  001467 
.001500 
.  001. '133 
.001567 
.001000 
.010833 
:01?667 
.018133 
.013967 
.016333 
.018267 
.020500 
.023267 
.025567 
.0'.!8800 
. 031733 
.036233 
.040600 
.0433 
.0500 
.0567 
.0683 
.0733 
.0900 
.1067 
.1600' 


Sacoeasive '  permaoent  Snooeaalve 


elomration 
per  iooh. 


Inch, 
0. 

.000133 
.000200 
.000200 
.000167 
.000167 
.000200 
.000200 
.00U200 
. 000033 
.000033 
.000034 
.000033 
.009283 
.0018.34 
.000166 
.000884 
.002366 
. 001934 
.002233 
.002767 
.  00-2300 
.003*233 
.002933 
.004500 
.004367 
.0027 
.0067 
.0067 
.0066 
.0100 
.0167 
,0167 
.0333 


pertuanent 
)       set 


Ineh. 
0. 
0. 


.000033 


.000033 


Ineh, 


.000033 


Seniftrka. 


Initial  loAd. 


Blastio  limit 


Tenaile  atrenjrtb. 
At  time  of  fracture. 


General  summary. 

Tensile  atrenffth  per  sqaare  inch  of  orielnal  flection poands..    82;  040 

ElasticUmit  per  square  inch  of  original  section do...    44.000 

Elonfsation  per  inoQ  after  rupture  inch..      .2767 

Elou cation  per  inch  under  strain  at  elastic  limit do...  .901600 

Redaction  in  diameter  at  point  of  rupture do...       .  174 

Uednction  in  area  after  ruptnre,  per  oentum  of  ori);inal  section 52.2 

Position  of  rupture l".65from  neck 

Cbaraoter  of  broken  surface fine  silky 

BtongatioiiofinohSMjUona ".W,  ".47*.  ".17 


MISCELLANEOnS  8TEEL  SPECIMENS. 
Fo.  3948. 
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Marks,  ^,J> 

Diameters:  End/'.50475  middle/'.5048}  end, '\6051. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

EloD^tioo 
per  inob. 

SnocessWe 

Permuieiit 
set. 

Saoeessive 
set. 

Benuurks. 

ToUL 

Per  square 
inob. 

Poundt. 
200 
1,000 
2.000 
8.000 
4,000 
6^000 
6.000 
7,000 
8.000 
9,000 
10.000 
10.200 
10.400 
10.600 
10,800 
11,000 
11,200 
11.660 
12.000 
12.400 
12.800 
18.200 
18,600 
14.000 
14,400 
14,800 
15,200 
15.600 
16.000 
16,400 
16,800 
17,200 
17.830 
18,500 

Pounds, 
1,000 
^000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
50.000 
51,000 
52,000 
53,  COO 
54,000 
55,000 
56.000 
58,000 
60.000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
70.000 
78,000 
80.000 
82,000 
84,000 
86,000 
89,150 

IndL 
0. 
.000100 
.000300 
.000450 
.0U063O 
.000350 
.001050 
.001250 
.001400 
.001500 
.001630 
.001700 
.001750 
.001800 
.001800 
.007900 
.008750 
.011000 
.012950 
.015000 
.017500 
.020000 
.022600 
.025400 
.028650 
.032000 
.035250 
.040150 
.047900 
.0525 
.0600 
.0850 

Inch. 

.0. 

.000100 
.000200 
.OOOICO 
.000200 
.000200 
.000200 
.000200 
.000150 
.000100 

IndL 
0. 
0. 

Ineh. 
0. 

InitUlload. 
EUatio  limit 

Tensile  strength. 
Attimeorfnictara. 

0. 

.000050 

.000050 

.000150 
.000050 
.000050 
.000050 

0. 
.006100 
.000650 

.001950 

.C02050 

.002500 

.002500 

.002000 

.002800 

.003250 

.003350 

.  003*>50 

.004800 

.007750 

.0046 

.0076 

.0250 



General  eummary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section pounds. .    89, 150 

XUsUclimitpersqaAreiDohof  original  section do...    54,000 

Slongation per  incn  after  rapture inch..       .285 

JBIongation  per  inch  under  strain  at  elastic  limit do...  .001800 

BedactioD  in  diameter  at  point  of  mptnre do...       .  186 

Bednotlon  in  are»  after  mptare,  per  oentam  of  original  section 50.8 

Position  of  mptnre at  middle  of  stem 

Character  oi  broken  surface flnesillcy 

XlongatlonoflnchseotioDS ".27*.  ".30* 
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Ko.  3949. 

Marks,  ^J« 

Diameters:  Eud,  ".5055;  middle,  "iK)49;  end,  ".5054. 

Sectional  area,  .20  square  inch. 

Gauge<l  length,  2". 


AppU4 

)dIoftd«. 

Pt-r  Miiare 
iucb. 

Pounds. 
I.f00 
5,000 
10.006 
15.000 
20.000 
25.000 
30,000 
35,000 
40.000 
45,000 
46.000 
47.000 
48.000 
49.000 
50.000 
51.000 
52.000 
53.000 
54.000 
56.000 
58.000 
60,000 
62, 000 
04,000 
66.000 
68,000 
70,000 
72,000 
74,  000 
76,000 
78,000 
80,000 
l»2,000 
84,000 
86,000 
88,000 
83,600 

KloDfratlon 
per  inch. 

8iicc«MdTe 
elonjCAtion 
per  inch. 

SaoceMfve 

Total 

•*^-       i        set.       j 

Potmdt. 
200 
1,006 
2.000 
8,000 
4.000 
5,600 
6.0t0 
7,000 
8^000 
9,000 
9.200 
9.400 
9.600 
9,800 
10,000 
10,206 
10.400 
10.600 
10,800 
11.200 
11.600 
12,000 
12.400 
12.800 
13, 200 
13,600 
14,000 
14,400 
14,800 
15, 200 
15,600 
16,000 
16,400 
16,800 
17.200 
17,606 
17,720 
13,?00 

Inch. 
0. 

.000100 

.000250 

.0*0450 

.WWOO 

. 0CO8O0 

.00Ui»50 

.001100 

.001300 

.001450 

.001450 

.OU1500 

.001550 

.001550 

.001600 

.(01650 

.001760 

.004650 

. 007400 

.  009<.50 

.011500 

.013500 

.015000 

.018250 

.020700 

. 023200 

. 025750 

. 028650 

.  0:«800 

.  030750 

.041350 

.040100 

.0550 

.  0025 

.  0850 

.1100 

.1650 

Inch. 
0. 

.000100 
.000150 
.0.K)iu0 
.000160 
.000200 
.000150 
.000150 
.  0(^0200 
.000150 

! 000050 
.000050 
0. 
.0(0050 
.000(1.50 
.  0*  OO.VI 
.00211)0 
.  0007.% 
.001050 
.  002150 
. 002000 
.002 1 00 
.  0<'2(i5O 
. 0U245O 
.002500 
. 002550 
. 002900 
. 004150 
.  (K)39i>0 
.004' 00 
. 007750 
.  0059 
.  0075 
.0225 
.0250 
.0550 

0. 
0. 

IncK. 
0. 

luiiialloftd. 

0. 

.000050           .000050 

1 

0.                   —  000050 

Slastie  limit. 

1 

1 

1 

! 

1 

1 

\  1. 1  iiiiA  of  frAfCftore. 

Oeneral  summary. 

Tensile  strength  per  aqitare  inch  of  orieinal  section pounds..    88, 600 

Elsstic  limit  per  smiRi-H  inch  of  oriKin&i  »«otion do. . .    5i2. 000 

EIonKKtion  per  iucn  after  rupture inch..      .2600 

Klongatioo  periauli  under  ntrniu  at  elantio  limit do...  .001700 

Kednctlonin  diameter  at  point  of  rupture do...        .176 

Rednction  In  area  after  rupture,  per  centum  of  original  section 57. 2 

Position  of  rupture V'.M  from  nook 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.85,*  ".21 
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No.  3960. 
Marks,  <5J« 

Diameters:  End,  ".5642;  middle,  ^6643-  end, ''.6643. 
Sectional  area,  .26  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elonjsaiion 
per  inch. 

Saooeiwiv© 
ehmgation 
per  inch. 

Permanent 
0et. 

SaocefcdTe 

permanent 

•et. 

Remarks. 

Total. 

PerBQuare 
inch. 

Pound». 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
,   16,000 

ii;^5o 

11.500 
11,750 
12.000 
12.260 
12,500 
12,750 
13,000 
13,250 
18,500 
14,000 
14,500 
15*t»00 
16.560 
16.000 
16.600 
17.000 
17,600 
IS,  000 
18»500 
19.000 
19,500 
20.000 
20.600 
21,000 
21,500 
22,000 
2^,320 
16^900 

Pounds. 
1.060 
6,  OUO 
10.000 
15.000 
20.000 
26.000 
80,000 
35,000 
40.000 
45.000 
46,000 
47.000 
48.000 
49.000 
50,060 
61.000 
52,000 
6S,(*00 
64,000 
56,000 

saooo 

60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
8U.000 
82.000 
84.000 
86.000 
88,000 
89,280 

Inch. 
0. 

.000167 

.000367  , 

.000.i33 

.000733 

.000900 

.001067 

.001233 

.001433 

.001633 

.001633 

.00  667 

.001700 

.001733 

.001767 

.001800 

.001867 

.002000 

.006:{33 

.  oo8:>oo 
. oionoo 

.01.'338 

.014600 

.0169^3 

.019200 

.021733 

.024500 

.027100 

.030667 

.034600 

.038667 

.04167 

.0500 

.0600 

.0667 

.0867 

.1388 

Inch. 
0. 

.000167 
.  0<»0200 
.000166 
.  00U200 
.000167 
.000167 
.0OU166 
.000200 
.000200 
0. 

.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.0007S8 
.003733 
.002167 
.  OuL'ono 
.001833 
.002287 
.  002:133 
.002267 
.  002538 
.  002767 
.002600 
.003567 
.  003833 
.004167 
.003003 
.008:^3 
.0100 
.0067 
.0200 
.0466 

Inch. 
0. 
0. 

Inch. 

Initialload. 
ElaiUo  limit 

Teneile  strenjfth. 
At  time  of  fracture. 

.000033 

.000083 

.000100 

.000067 

^ 

General  summary, 

Tenafle  strength  per  eqnare  inch  of  original  section pounds..    89,280 

IEla»tlo  limit  per  square  inch  of  origiual  section do...    52.000 

Slongation  per  inch  after  rupture inch..      .2400 

Eloiifsation  per  inch  under  strain  at  elastic  limit do...  .001867 

JKcduotion  iu  diameter  at  point  of  rupture ^ do...       .204 

Reduction  in  area  after  rupture,  per  cenium  of  original  section 59.3 

J^ositiou  of  niptni-e    r'.26fi>om  neck 

Character  of  broken  surface fine  silky 

JEiongation  of  inch  Motions.. ...M........... « « « ".28*.  ".30*/'<12 
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No.  3951. 
Marks,  ^jj* 

Diameters;  End,  ^'.5643;  middle,  ^^6642;  end,  ''.6642. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


Persqiiaro 
inch. 


BloD^atioD 
per  inch. 


SaccoMire 
eloDfcation 
per  inch. 


Permanent 
set. 


Saccessive 

permanent 

set. 


fienarka. 


Pounds. 

250 

1,250 

2,500 

8,750 

5,000 

6.250 

7,600 

8.750 

10,000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,760 

13,000 

13,250 

13,500 

U,000 

U,600 

15,000 

15,500 

16,000 

16.500 

17,000 

17, 500 

18,000 

18,500 

19,000 

19.  500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,220 

17,300 


PaundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86, 000 
40,000 
45.000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 
53,000 
64.000 
56,000 
68,000 
60.000 
62,000 
6i,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
83,000 
84,000 
86,000 
88.000 


Inch. 
0. 

.000100 
.000333 
.000500 
.000700 
.000933 
.001167 
.  001333 
.001500 
.001667 
.001700 
.001700 
.  001733 
.  001767 
.  001800 
.001833 
.002000 
.003333 
.006667 
.009000 
. 010567 
.C12733 
.014667 
.016000 
.  019167 
.021567 
.024300 
.027600 
.030733 
.034500 
.038667 
.0433 
.0500 
.0567 
.0667 
.0900 
.1233 


Inch. 

0. 

. 000100 
.000233 
.000167 
.000200 
.000233 
.000^4 
.  000166 
.  000167 
.000167 
.000033 

0. 

.  000033 
.000034 
.000033 
.000033 
.  000167 
.001333 
.003334 
.002333 
.001567 
.  002166 
.  001034 
.002233 
.  002267 
.  002i00 
.002733 
.003200 
.003238 
.003767 
.004187 
.001633 
.0067 
.0067 
.0100 
.0233 
.0333 


Ineh, 
0. 
0. 


Tnek. 


Initial  load. 


.000033 


*. 000033 


.000100 


.000007 


Blaatio  limit 


Tensile  strength. 
At  time  of  fnctn 


fracture. 


General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    88,680 

Elastic  limit  per  square  inch  of  original  section ,...do...     61.000 

Elongation  per  inch  aftermpturtt inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0018S8 

Reduction  in  diameter  at  point  of  rupture , do...       .204 

Reduction  in  area  after  rupture,  per  centum  of  original  section 50.8 

Position  of  rupture r'.45  ftt>m  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".1S,M2*,".» 


MISCELLANEOUS   STEEL   SPECIMENS. 
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No.  3952. 
Marks,  ^^ 

Diameters:  End,  ".5500;  middle,  ".5496;  .2  iv.ch  from  end,  ''.5500. 
Sectional  area,  .237  sqnare  inch. 
Gauged  lengthy  4". 


Applied  loads. 

EloDffation 
per  inch. 

Succeeaive 
elonjcaiioii 
por  inch. 

Permanent 
set. 

Successive 

Remarka. 

Total. 

Per  aqtiare 
inek. 

penuanenfc 
set 

Pounds. 

237 

1.185 

2,370 

8.556 

4,740 

5.025 

7,110 

8,206 

0,480 

10.665 

10,002 

11,130 

11.876 

11.613 

11.850 

12.  OW 

12,324 

12,561 

12,708 

13.272 

13,746 

14,220 

14,604 

.15. 168 

15.642 

16,116 

16.500 

17.064 

17,538 

18.012 

18,486 

18,060 

10,434 

10.008 

20.382 

20,856 

20,010 

16,100 

Poundi. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85.000 
40,000 
45,000 
46,000 
47.000 
48.000 
40.000 
50.000 
51.000 
52.000 
53.000 
54,000 
58,0(;0 
68.000 
60,000 
62,000 
6i000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 

iMh. 

0. 

.000175 
.0U0375 
.000525 
.000075 
.000875 
.001050 
.001200 
.001350 
.001550 
.001575 
.001025 
.001ti50 
.001700 
.001725 
.001775 
.001825 
.002876 
.007675 
.000500 
.011125 
.013475 
.015750 
. 018125 
.010000 
.023000 
.023025 
.026375 
.031875 
.0350 

Inch. 
0. 

.000175 

Jntk. 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000200 
0U0150 



.000150 
.00U200 
.000175 
.000150 
.000150 
.000200 
.  000025 
.000050 
. 00t025 

0. 

0. 

...... ...... 

.000050 

, 

. 0OO025 

.000050 

.000050 

.001050 

.004800 

. 001825 

.001025 

.  002350 

.  002275 

.  002J76 

.001775 

.003100 

.  000625 

.002750 

.005500 

.004125 

.0075 

.0075 

.0075 

.0075 

.0125 

.0275 

.0200 

1 

Elaatte  limit. 

Tensile  sirenfTth. 
At  time  of  fracture. 

1 

.0425 

80  000            0£00 

82.000 
84.000 
86,000 
88.000 
88,230 

.0375 
.Wibi 
.0775 
.1050 
.1250 

1 

1 

1 

1 

General  eummarg. 

Tensile  strenf^h  per  square  inch  of  original  section pounds..    88,230 

ElastJo  limit  per  so  tiaru  inch  of  original  section    do  ..    52.000 

Elongntion  per  iocn  after  rupture inch..      .2300 

Elooisation  per  inch  under  strain  at  ela<*tic  limit do  ..  .001825 

Reduction  in  diameter  at  point  of  rupture do...        .200 

Kednctionin  area  after  rupture,  per  centum  of  original  section 50.4 

Position  of  mptnre    2''.40  from  neck 

Cbaracicrof  broken  surface fine  silky 

XlongaUon  of  Inob  sections ".13,  ".37*.  ".30,  ".12 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  3963. 
Marks,  ^l^« 

Diameters:  End,  ".5505;  middle,  ".5490 j  end,  ".55 iO,  tapers  rapidly. 
Sectiooal  area,  .237  square  inch. 
Gauged  length,  4". 


Ai^pUed  loads. 

Blongatlon 
perinoh. 

eloojiation 
per  inch. 

Permanant 
Bet. 

Sacoeasire 

penntuient 

itet. 

Aemarki. 

Total. 

PerMoare 
inch. 

237 
1,185 
2,370 
3,555 
4.740 
5,925 
7,110 
8,295 

16:665 
10,002 
11,  <39 
11.376 
11,613 
11.  8->0 
12,087 
12.324 
12,561 
12,798 
13,035 
18.272 
18,  746 
14, 220 
14,694 
15, 168 
15,642 
16. 116 
16,590 
17.0H4 
17.538 

18.  012 
18.4><6 
18.960 
19.434 

19.  9(>8 
20,382 
20.X56 
21.330 
16,200 

Ponndt. 
1,000 
6,000 
10,000 
16,000 
20.000 
25.000 
30.000 
85.000 
40,000 
45,000 
46,000 
47.000 
48,000 
48.000 
60,000 
61,000 
62.0110 
63,000 
64,000 
65,000 
86,000 
58,000 
60,000 
62,000 
61000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78;  000 
80.000 
8l',000 
84,000 
86,000 
88,000 
90,000 

Inch, 
0. 

.000125 
.000325 
.000500 
.000675 
.000825 
.001000 
.001175 
.  001.125 
.001500 
.001550 
.001575 
.001625 
.001650 
.001675 
. 001725 
. 001750 
.001775 
.001H25 
.003250 
.0074.0 
.008^00 
.011250 
.013460 
.015700 
.017500 
.020175 
.023000 
.026100 
. 028625 
.03125 
.03750 
.04375 
.0500 
.0550 
.OOflO 
.0800 
.1300 

Inch. 
0. 

.000125 
.000200 
.000175 
.000176 
.000150 
.000175 
.00075 
.000150 
.000175 
.000050 
.000025 
.000U50 
.  000025 
.000025 
.0.100.70 
.000025 
.000025 
.000050 
.001425 
.004-00 
.001350 
.002450 
. 00J200 
.002250 
.001800 
. 002675 
.002K2> 
.003100 
.00J.525 
.002625 
.00625 
.00626 
.00625 
.0050 
.0100 
.0150 
.0500 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Slaatio  limit 

Tennilo  strength. 
At  time  of  fraciare. 

0. 

0. 



General  summary, 

Tenflile  streofTtb  per  square  inoh  of  orffpfnal  seetlon pounds..    90,000 

ElAAtio  limit  per  sonnr*'  iucb  «>f  urifcinal  section do...    61000 

EloD)!ation  p<*r  in<'h  afifrriiptnre Inch..      .2175 

Elotiifation  per  inch  under  strain  at  ela»tlcliinit do...  .001826 

Re<hirtion  iu  diameter  at  point  i>f  rupture        do...        .200 

K<>duciion  in  area  aftur  rupture,  per  centum  of  original  section 80.4 

Pnsition  of  rupture  S".26  from  neck 

Chaiarter  of  liToken  surface fineailkj 

Xlongation  of  inch  lections .^ ".11,^99,  ".48*.".  11 


MISCELLANEOUS  STEEL   SPECIMENS. 

No.  3964. 

Marks,  ^^* 

Diameters:  End,  ".5056 ;  middle, ''.5046+ j  end,  ".5048. 

Sectional  area,  .20  square  inch. 

(Ranged  length,  2". 


&27 


Slonntion 
p«rinch. 

Saoeemifve 

eloo^atioD 
per  inch. 

Permanenfe 
aet. 

SiiceeMire 

permanent 

aet. 

R«mark8. 

Total. 

Per  sqnMe 
inch. 

Pounds. 
200 
1,000 
2.000 
8.000 
4.000 
6^000 
0,000 
7.000 
8,000 
QlOOO 
10.000 
11,000 
12,000 
18,000 
14,000 
14,900 
11,400 
14,000 
14.800 
1*000 
16,200 
16,400 
16.600 
16,800 
16.000 
16.400 
10,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.800 
20,000 
20.400 
20,800 
21.200 
21,600 
22.000 
22.800 
23.600 
24,400 
34,410 

Pounds. 

1,000 
6,000 
10.000 
16,000 
20.000 
26,000 
80.000 
86,000 
40.000 
45,0o0 
60,000 
66,000 
60,000 
65.000 
70,000 
71.000 
72,000 
73.000 
74.000 
75.000 
76.000 
77,000 
78,000 
70,000 
80,000 
82.000 
M,000 
86.000 
88.000 
00.000 
92,000 
04,000 
96.000 
96,000 
100.000 
102,000 
104,000 
106.000 
108,000 
110,000 
114.000 
118.000 
122,000 
122.050 

Inch. 
0. 

.000150 
.000300 
.000400 
.000550 
.000750 
.000950 
.001100 
.001300 
.001500 
.001650 
.001850 
.002000 
.002250 
.002400 
.002400 
.002450 
.002500 
.002500 
.002550 
.002550 
.002600 
.003600 
.008250 
.  008750 
.010100 
.011600 
.013100 
.014700 
.016650 
.018000 
.019750 
.021300 
.023600 
.  026500 
.027450 
.030850 
.032600 
.036250 
.040000 
.0500 
.0576 
.1075 

Inch. 
0. 

.000150 
.000150 
.000100 
.000150 
.000200 
.000200 
.000130 
.000200 
.000200 
.000150 
.  000200 
.  000150 
.000250 
.000150 

0. 

.000050 
.000050 

0. 
.000050 

0. 

.000050 
.001000 

.  0O4o:)0 

.000500 

.001300 

.001500 

.  001500 

.0(1600 

.0<11J50 

.001:150 

.001750 

.001550 

.002:100 

.  OOlOt  0 

. 001050 

.0034(0 

.001750 

.  003650 

.003750 

.0100 

.0075 

.0500 

Inch. 
0. 
0. 

Inch, 
0. 

iDltial  load. 
Slaatiollmit. 

Tenaile  atrengfli. 



0. 

.000050 

.000050 

.000100 

.000060 

"* 

General  summary. 


Tenaile  atrenj^h  per  aqnare  inoh  of  original  aection ponnda. 

Slaatlo  limit  per  aqaare  inch  of  original  section do.. 

XloDKation  per  inoh  after  rapture  inch, 

BlongaUon  perinoli  under  atraln at  elaatio limit do.. 

Itodaotion  in  diameter  at  point  of  rupta  re do., 

Bedttction  in  area  after  rapture,  per  oentom  of  original  aection 48.2 

Position  of  rapture 1".26  (h>m  neck 

GliaHtaeter  of  Broken  aurfiMM flneailky,  having  serrationa  radiating  from  the  center 

loflnohaeotiona ".27»,M4 


182,050 

77,000 

.2050 

.002600 

185 
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MISCELLANEOUS   STEEL   SPECIMENSi, 


No.  3966. 

Marks,  ^^» 

Diameters:  End,  ".5053;  middle,  ".5019;  end, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


'.5063. 


Elonf(Atioo 
per  incb. 

SiicccBsive 

Pennanent 
set. 

Socceeeive 

Bemarka. 

Tot*L 

Per  square 
incb. 

elunfcatioD 
per  inob. 

penDaoent 
eet 

P0ttt»4i#. 

200 

1,000 

2.000 

8.000 

4,000 

6.000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13.060 

14.000 

14.200 

14,400 

14,600 

14,800 

15,200 

15,600 

16,000 

16.400 

16.800 

17.200 

17.600 

18,000 

18.400 

18,^00 

19,200 

19,600 

20.000 

20,400 

20,800 

21,200 

21.600 

22,000 

22,800 

23,600 

24.360 

20,900 

PoundM. 

1,000 

5,000 

10.000 

15,000 

20,000 

25,000 

30.000 

35.  UOO 

40.000 

45.000 

60.000 

55,000 

60,000 

65.000 

70,000 

71,000 

72,000 

78,000 

74,000 

76^000 

78,000 

80,000 

82,000 

84.000 

86,000 

88,000 

90,000 

92,000 

94.000 

96,000 

98,000 

100.000 

102,000 

104.000 

106,000 

108,000 

110.000 

114,000 

118.000 

121,800 

Inch. 

0. 
.000100 

.ooo:too 

. 000450 

.000600 

.00(800 

.001000 

.001190 

.001350 

.001500 

.001650 

.001850 

.  002000 

.002200 

.002400 

.002450 

.004500 

.006650 

.007000 

.008650 

.010000 

.011100 

.OJ2700 

.014150 

.01.'i350 

.017000 

.018650 

.020260 

.022100 

.023000 

.025700 

.028160 

.  '''M>*J60 

.032650 

.035550 

.040000 

.042250 

.0500 

.0700 

.1200 

Inch. 
0. 

.000100 

Inch, 

0. 
0. 

Inch. 
0. 

IniOalload. 
Blaatic  limit 

TeDflile  etrengtb. 
At  time  of  fraeture. 

.  00u200 

.000150 
.000150 
.000200 
.000200 
.000150 
.  000200 
.000150 
.OOOL-iO 
. 000200 
.000150 

.Ol»0200 

.000050 

.002050 

.002150 

.000360 

.001650 

.001350 

.001100 

.001600 

.001450 

.001200 

.001650 

.001650 

.001600 

.001R5O 

.001800 

.001800 

.  0024")0 

.002100 

.00J400 

.  002900 

.004450 

.002250 

.007750 

.0200 

.0500 



0. 



.000050 

.000050 

.000030 

0. 

Qtneral  summary, 

Tenftile fltrength  pereqnare  inch  of  original  section poands..  121,809 

Elastic  limit  per  square  inch  of  original  section do...    71,006 

Elongation  per  incb  after  mpttire incb..      .8650 

Elongation  per  Inob  under  strain  at  elasticlimit do...  .009460 

Keduction  In  diameter  at  poini  of  rupiuni do...       .115 

Bednction  in  area  after  rapture,  per  centum  of  original  section.! 46L3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  grannlar,  radiating  ft'om  a  silky  spot  at  oircnmferenoa 

ElongaUonof  Inobsectiona ''.85*,  ".16 


MISCELLANEOUS   STEEL   SPECIMENS. 
No.  3956. 
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Marks,  ^^^ 

Diameters:  End, '^6654;  middle. 
Sectional  area,  .25  square  inch. 
Qaaged  length,  3". 


'.5644}  end,  ''.5656. 


Applied  loads. 


Total. 


EIoniiratioD 
Per  B(iaaze     per  isch. 


Socoesslve 
elongation 
per  inch. 


Permanent 
set. 


Soooeealve 
permanent 


Bemarka. 


Fwnds. 

250 

1.250 

2,500 

3.750 

5.000 

0,250 

7.500 

8,750 

10,000 

11,250 

1^500 

13.750 

15.000 

16,250 

10,500 

10,750 

17.0U0 

17.250 

17.500 

17,  T.-iO 

18,  COO 
18,250 
18,500 
19,000 
10,500 
20.000 
20,600 
21,000 
21.500 
22,000 
i2,.')00 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
28,000 
26.500 
27.000 
27.500 
28.500 
28,500 
30^310 
85.000 


Poundt. 

1.000 

5,000 

10.000 

15,000 

20.000 

25.000 

80.000 

85,000 

40,000 

45,000 

50,000 

55.000 

60,000 

65,000 

66,000 

67,000 

68,000 

68.000 

70,000 

71,000 

72,W)0 

73,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92.000 

94.000 

05,000 

08.000 

100,000 

102,000 

104, 000 

106,000 

108,000 

110,000 

114.000 

118.000 

121,240 


Inch. 
0. 

.000167 
.000367 
.0UU533 
.000733 
.OOUOOO 
.001100 
..  001207 
.001433 
.001600 
.001767 
.001988 
.002100 
.002233 
.002267 


.002333 

. 002367 

.002400 

.002433 

.002500 

.006300 

.000938 

.00>^267 

.009733 

.010667 

.012167 

.013667 

.014867 

.016433 

.018000 

.  0195,33 

.021267 

.033100 

.  025467 

.027200 

.029300 

.032167 

.085167 

.  038000 

.042167 

.0567 

.0687 

.1200 


Zneh. 
0. 

.000167 
.0OU20O 
.000166 
.000200 
.000167 
.000200 
.000107 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.  0<  10031 
.00(1033 
.000033 
.000007 
.  0<iOU38 
.000633 
.001.134 
.001466 
.000934 
.001500 
.001500 
.  001200 
.001566 
.001567 
.001533 
.001784 
.001833 
.  002:167 
. 001733 
.002100 
.C02867 
.  0030VO 
.002833 
.004167 
.014533 
.0100 
.0533 


Inch, 
0. 
0. 


Jneh. 


Initial  load.- 


.000038 


.000083 


Elastic  limit 


Tensile  strenjEtb. 
At  time  of  fracture. 


General  awnmary. 

Tensile  strength  per  square  inch  of  oriainftl  section *. poandc.  121.210 

Elastic  limit  per  nquare  inch  of  original  section do...    72.000 

Elongation  per  inch  after  rnptnre inch..      .  1733 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002500 

Bedaction  in  diameter  at  point  of  rupture do...        .134 

Bednction  in  area  after  rapture,  per  centum  of  original  section 41.9 

Position  of  mptuie at  middle  of  stem 

Character  of  broken  surface silky,  trace  of  granulation ;  serrations  radiating  from  center  of  bar 

Elongation  of  inoh  sections MO,  ".88*,  ".09 
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MISCELLANEOUS   STEEL   SPECIMENS. 


No.  3957. 

Marks,  ^^« 

Diameters:  End, ''.66425  middle, ''.5642+ ;  end,  ".5642. 

Sectional  area,  .25  square  inoli. 

Ganged  length,  3". 


Applied  loads. 

Blon^tlon 

Saooeesive 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

sefc 

Bemarka. 

Totai 

Per  square 
inoh. 

Pound». 
250 
1.250 
3,500 
8,750 
6.000 
6,250 
7..'M)0 
8,750 
10,006 
11.250 
12.500 
13,750 
15.000 
16,250 
16.500 
16,760 
17,000 
17.250 
17,600 
17.750 
18  000 
18,  MH) 
19,000 
19.600 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23,000 
23.600 
24.000 
24.600 
2:>.000 
25.500 
26,000 
26.600 
27,000 
27,500 
28.600 
20.600 
29,510 
25,300 

Pounds, 
1.000 
5,000 
10.000 
16,000 
20,000 
25,000 
30.000 
85.000 
40.000 
45,000 
60.000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70.000 
71,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
08.000 
100.000 
102.000 
104.000 
106.000 
108,000 
110,000 
114,000 
118,000 
118,040 

Inch, 
0. 

.000100 

.000-267 

.000433 

.000600 

.000800 

.000967 

.601167 

.001300 

.001500 

.001667 

.001838 

.002000 

.00-2200 

.002267 

.002300 

.002338 

.002367 

.002400 

.006000 

.007238 

.008500 

.609767 

.011167 

.01.'833 

.014200 

.015600 

.017367 

.018633 

.  020R83 

.022333 

.024600 

.  026267 

.029000 

.031833 

.  a'{4167 

.037500 

.040933 

.045833 

.051388 

.0667 

.1000 

.1200 

Inch. 

a 

.000100 

.000167 

.000166 

.0UU167 

.000200 

.000167 

.  000200 

.000133 

.000200 

.000167 

.000166 

.000167 

.000200 

.000067 

.0lK)O33 

.0^33 

.000034 

.000033 

.003600 

.001233 

.001267 

.001267 

.001400 

.001666 

.001367 

.001400 

.001767 

.001266 

.002200 

.001500 

.002^67 

.001667 

.002733 

.002833 

.002334 

.003333 

.00:^33 

.004900 

.  005:100 

.015367 

.0333 

.  0200 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 

0. 

0. 

Elastic  limit. 

* 



TonRile  strength. 
At  time  of  fracture. 

Oeneral  summary, 

TenatleatrenKlli  per  square  inoh  of  original  section pounds..  118,040 

Elastioliroitpersanare  inch  of  original  section  do...    70,000 

Klongation  p«r  incti  after  rnpture inch..      .1800 

Elongation  per  inoh  under  strain  at  elasticlimit do...  .002400 

Bednctlon  in  diameter  at  point  of  ruplare do...       .144 

Beduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1".10  fh>m  nesk 

Charavterof  i>rolcen  surface.... silky,  trace  of  granulation,  serrations  radiate  from  center  of  bar 

Elongation  of  inch  seotiona •• »• ''.27,* ".17,  ".10 
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STEEL  SPECIMENS 

FROU 

BETHLEHEM  IRON  COMPANY. 

Tests  made  for  comparison  of  testing  machiDes. 
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MISCELLANEOUS   STEEL   SPECIMENS. 
No.  4226. 
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Mark,  1. 

Diameter,  ^^660. 

Sectional  area,  .246  square  incb. 

Gauged  length,  4'^ 


Applied  londs. 

ElOD^tioo 
perlsch. 

Saocemive 

•longation 

per  iooh. 

Permanent 
aet. 

Snccewlve 

permanent 

set. 

Bemarka. 

TotoL 

Persqaare 

Potintf*. 
0 
6,000 
6,260 
8^500 
6.756 
6.060 
7,000 
8.000 
9,060 
10.000 
11,060 
12.000 
13,000 
14.000 
15,000 
16.000 
17.600 
18,006 
19,000 
20.000 
20.250 
20,600 
20.750 
21.  000 
22,000 
25.000 
25.600 
26,000 
26.500 
27.006 
27  606 
28,000 
28.500 
29.000 
29.500 
80.0t0 
80..'M)0 
81,660 
31,  6(10 
82.000 
82,770 

Poimdt. 
0 

Ineh. 
0. 

.000626 
.000650 
.000676 
.000700 
.000750 
.000900 
.601025 
.001176 
.061300 
.  001426 
.  001650 
.00.675 
.001825 
,001050 
.00:^75 
.  002250 
.002400 
.  002526 
.002:00 
.  0OJ725 
.0027  0 
.(i«2775 
.602800 
.  002956 
.003400 

.  oo:u6o 
.oo:«26 

. 063576 
.003676 
.003766 
.  0O3«<26 

.oo:w25 

.004026 
.004176 
.006100 
.011626 
.616560 
.621756 
.031126 

Ineh, 
6. 

.060625 
.606025 
.000026 
.000025 
.000050 
.000060 
.000126 
.000150 
.600125 
.000125 
.00U125 
.000125 
.000150 
.  000125 
.60U126 
.000176 
.(.0UI50 
.  000126 
.000176 
.00()0i6 
.000025 
.  00.  026 
.000023 
.000150 
.000450 
.000050 
.000075 
.000050 
.000100 
. 000076 
.000075 
.000100 
.000100 
.0001.50 
.001926 
.0O5.V26 
.  004876 
.006250 
.009376 

Ineh. 
6. 
6. 

Inch. 
6. 

Initialload. 

Elaatic  Umit. 
Tensile  atreni^h. 

6. 

0. 

••"" 

119,920 

1 

*"i33."2io" 

1 

;;::::::::::i;::::::::::: 

General  summary. 

TensileatrenjrtliperBqnare  inch  of  original  aeotion ponnds..  133,210 

Elaatio  limit  per  Ml  uare  inch  of  orlKioal  section do...  110,020 

ElonfEation  per  inrn  after  rupture inch..      .1100 

Elonfcaton  per  incb  onder  strain  at  elasticlimlt do...  .004175 

Kednction  in  diameter  at  point  of  rapture do...       .204 

BedociJon  in  area  after  rupture,  per  centum  of  original  soclion 59.3 

Position  of  rupture 1".6  from  nock 

Chaiacter  of  broken  snrfaoe 6ne  silky,  serrated  circumference ;  radial  cracks,  12  in  number,  pene> 

trate  from  the  circuniierenoe  about  half  way  to  the  center  of  the  specimen. 
Elongation  of  inch  secUonfl ".02,  ".66,  ".30*.  ".07 


->^J»T^ 
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MISCELLANEOUS  STEEL   SFECDfEm. 


No.  4227. 

Mark,  2. 

Diameter,  "M15. 

Sectional  area,  .248  square  inch. 

Ganged  length,  4'^ 


'SSSS- 

«lonnti<m 
perliioh. 

PenuneDt 

tSaeoaMiT* 

BMurks. 

ToUL 

^•LX" 

Mt. 

permaiMat 

Mt. 

Pounds. 
0 

5.000 
5,250 
5^600 
^750 
0,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,0G0 
18,000 
14.000 
15.000 
10,00» 
17,000 
18,000 
19.000 
20,000 
20.350 
20,500 
20,750 
2i;000 
22,000 

2'oundM, 
0 

Inch. 
0. 
.000650 

.OUO700 
.000725 
.000756 
.000776 

!  001075 

.001226 

.001810 

.001500 

.001625 

.001750 

.001025 

.002025 

.002200 

.002350 

.002500 

.002060 

.002775 

.002800 

.002825 

.002875 

.002000. 

.003026 

JfidL 
0. 
.000650 

*000629 
!000026 
.000026 
.000175 
.060125 
.000150 
.000125 
.000160 
.000125 
.000125 
.000175 
.000100 
.000175 
.000156 
.000156 
.000150 
.000125 
.000625 
.000025 
.000050 
.000086 
.000125 

Jnek. 
0. 
0. 

Inek. 
6l 

InttiidlfMid. 





0. 



a 

Oau^ec^ ±_ 


702J 


D 


JenfftH. 

Specimen  rnns  oat  '^021  when  run  on  centers;  maximum  conoavity 
OQo  from  gauged  length. 


MISCELLANEOUS   STEEL   SPECIMENS. 
No.  4228. 
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Mark,  3. 

DiaiDeter,  ".563. 

Sectional  area,  .249  sqoare  inch. 

Ganged  length,  4''. 


Elonpition 
per  inch. 

SucceMive 
eloogation 
per  inoh. 

PermaiiAiit 

Snocraaive 

Bemarka. 

Total 

Per  squAre 
iocb. 

aetT        permanent 

Pound*. 
0 
5,000 
6,850 
6.500 
6.750 
6,000 
7,000 
8.000 
0.000 
10.000 
11.000 
18.000 
13.000 
14,000 
l.\000 
16.000 
17.0«I0 
18,000 
10,000 
20.000 
20.250 
20,500 
20.750 
21,000 
28.000 

P&und9. 
0. 

Inch. 
0. 
.000750 

.ooomo 

.O0OR25 
.004>875 
.  0O0U25 
.(H)1075 
.  001225 

.nois-so 

.001500 
.001650   ' 
.OIH775 
.001925 
.002050 
.002200 
.002326 
.002500 
.002675 
.002800 
.002050 
.00.3000 
.003025 
003050 
.003100 
.003875 

Inch, 
0. 

.000750 
.000050 
.000025 
.000050 
.000050 
.000150 
.000150 
. 000125 
•000150 
.000150 
.000125 
.000150 
.000125 
.000150 
.000136 
.000175 
.000175 
.000126 
.000150 
.0011050 
.000025 
.000025 
.000050 
.000175 

liUih.           Inch. 
0.                  0. 

e. 

TniUal  loud. 

, 

1 

1 

1 

1 

1 



.000050          .000060 

.••••...... 1  ........... 

1 

0. 

':02s 

n 


^ 


Specimen  rans  oat  '^025,  abont  15(P  from  line  of  ganged  length. 
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MI8CELLAKEOU8  STEEL   SPECDfENS. 


Ko.i229. 

Mark,  4. 

Diameter,  '^^15. 

SectiODal  area,  .248  square  inch* 

Ganged  length,  4''. 


ElODffAtlOD 

per  ineh. 

SaeeeMire 
per  inch. 

PenDuient 

ML 

Sooeeeeire 
penuMMBt 

ML 

Bemarka. 

ToUL 

PerMmmre 

PoundM. 

0 

5,000 

oUriO 

5,500 

5.750 

6,900 

7.000 

8.000 

9.000 

10,090 

11,009 

12,000 

13,000 

14.009 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

20.250 

20,500 

20,750 

21.000 

32,009 

Pmifids. 
9 

Inch. 
9. 

.000675 
.000700 
.00</725 
.0007.M) 
.OOOMO 
.000050 
. 001075 
.001200 
.001325 
.00J475 
.001625 
.001779 
.901926 
.002050 
.002200 
.002375 
.002525 
.002050 
.002775 
.002800 
.0i)2825 
.002875 
.002925 

Inch. 
9. 

.900676 
.000025 
.01)0025 
.000025 
.000059 
.000150 
.000126 
.909125 
.000125 
.000159 
.000150 
.000159 
.000159 
.000125 
.000159 
.099175 
.000159 
.900125 
.000125 
.000026 
.000025 
.000059 
.000050 
.000126 

Inch. 

9. 
9. 

IikdL 

a 

Initial  load. 



.::::: 

t 

1 

.  .        1 

9. 

9. 

Specimen  runs  oat  '^016,  aboat  140^  from  line  of  ganged  length. 


STEEL  FOR  FIXTURES  FOR  HYDROSTATIC  TESTS 
OF  SECTION  OF  8INCH  TUBE. 


Specimens  from  rings  A  and  B,  representing  metal  in  packing  glands ;  also  from 
piston,  for  straining  cylinder. 
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MISCELLANEOUS  STEEL  SPECDiENS. 
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Bmch  A. 
Fo.  3986. 


Marks,  ^o"^ 

Diameter,  "Mi. 

Sectional  area,  .25  square  incb. 

Ganged  length,  3". 


Applied  loMto. 

Bionntleo 

Snocewire 

Pennuient 

SnoeessiTe 
iet. 

Benuurki. 

TotiO. 

Perwmaie 

perlDch. 

PoundM. 

250 

1,250 

2.500 

S.000 

7,600 

8^750 

0,500 

0.750 

10^000 

10.250 

10.500 

10,760 

11,000 

11.500 

12.000 

12.500 

13,000 

13.500 

14.000 

14^500 

16.000 

16.600 

10^000 

10,500 

17,000 

17.500 

18.000 

18,420 

Pottfidt. 
1.000 
5,000 
10,000 
20.000 
30.000 
85.000 
88,000 
80.000 
40,000 
41,000 
42.000 
43.000* 
44,000 
46,000 
48.000 
60.000 
82.000 
54.000 
66,000 
58,000 
60.000 
62.000 
64, 0(H) 
66.000 
08,000 
70.000 
72,000 
78,680 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001800 
.003167 
.018500 
.014000 
.014833 
.015867 
.017167 
.010833 
.022600 
.025667 
.03167 
.0388 
.0367 
.0417 
.0600 
.0567 
.0617 
.0683 
.0633 
.1000 
.1267 
.2133 

IneK 
0. 

.000100 
.000200 
.000867 
.000833 
.000167 
.000133 
.001867 
.010333 
.000500 
.000083 
.000884 
.001300 
.002666 
.002767 
.003067 
.006008 
.00168 
.0084 
.0060 
.0083 
.0067 
.0050 
.0066 
.0150 
.0167 
.0267 
.0866 

Inch. 
0. 
6. 

IneK. 

Initial  loAd. 
Xlafltio  limit 

« 

0. 

General  ntmrnarff. 

Tensile  •troDgth  p«r  sqane  inch  of  originnl  section poondo..    78, 680 

SlMtlc  limit  per  so oare  inch  of  original  seetlon do...    38i000 

Klonjmtion  per  incii  after  mptare inch..      .2888 

Xlongation  per  incli  noder  strain  at elasticlimit do...  .001300 

Bed  notion  in  diameter  at  point  of  nptore do...       .104 

Kednotion  in  area  after  mptare^  per  oentnm  of  original  oeotion 67.0 

Position  of  mptnre 1'.30  ftomneok  . 

Character  of  broken  snrikce fine  silky 

nongation  of  Inoh  seotiona ".41%  ".80,".i7 
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MISCELLANEOUS   STEEL   SPECIMENS. 


No.  3987. 


Marks,  ^^Ji^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 

BloDgatlOD 
per  Vuch. 

SoeceeiilTe 

eloDfcation 

periscb. 

Permanent 
eet. 

SuccesAive 

permanent 

•et. 

Bemarka. 

Total. 

Per  eqaare 

IDC^. 

Pound9, 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
9,000 
9,250 
0.500 
9.760 
10.000 
10,500 
11.000 
11.500 
12,000 
12,500 
13.000 
13, 500 
14.000 
14,500 
15,000 
15.:i00 
16,000 
10,600 
17  000 
17,  f.00 
18,000 
18,370 

Poundg. 
1,0»>0 
5.000 
10,000 
20.000 
80,000 
36.000 
36,000 
37.000 
38,000 
39,000 
40. 000 
42,000 
44,000 
46.000 
48,  (H>0 
60.000 
52.  000 
54  000 
66,  000 
68,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70.000 
72,000 
73,480 

Ineh. 
0. 

.000167 

.000333 

.000700 

.001088 

.001-200 

.001233 

.012067 

.013333 

.014000 

.015167 

.017333 

.019733 

.022400 

.026167 

.0i7M3 

.  03?000 

.035667 

. 039667 

.044867 

.  0533 

.0617 

.0667 

.07:<3 

.0900 

.1067 

.1400 

.2233 

IneK. 
0. 

.000167 
.000166 
.000367 
.000338 
.0««0I67 
.000033 
.011434 
.000606 
.000667 
.001167 
.002166 
.002400 
.002667 
.002767 
\0026»i6 
.004167 
.003667 
. 004000 
.005000 
.008633 
.0084 
.0050 
.0066 
.0167 
.0167 
.0338 
.0833 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blastio  limit 

Tenaile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  or i^nal  flection poundn..    73,480 

Slastio  limit  per  sonare  inch  of  original  section do  ..    80,000 

Elongation  per  inch  after  rapture * Inch..      .%KK) 

Blongatioi*  per  inch  underatrain  at  elafltic  limit do...  .001233 

Seduction  in  diamHer  at  point  ot  mpfure do...        .  184 

KeHnction  in  area  after  mplure,  per  centum  of  original  secUon 64.6 

PoHitiou  of  rupture 1". 00  from  neck 

Oharacterof  broken  surface fine  allky 

Slongation  of  inch  sections ".24,  ".47*,  ".10 


MISCELLANEOUS   STEEL   SPECIMENS. 
Ho.  4051. 
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Marks,  ^^^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  mch. 

Saooeesive 
elongation 
per  inch. 

Permanent 
set. 

Sacoeeeire 

permanent 

set. 

KemarkB. 

Totel. 

Per  Mmare 

iDCO. 

Pound*. 
150 
1.250 
6,000 
6.260 
7,600 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,260 
11.500 
11,750 
12,000 
12.250 
12,600 
13.000 
13  500 
14,000 
14,500 
16.000 
16.600 
16,000 
16,500 
17,000 
17,506 
18.000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 

Pounds. 
1,000 
5,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41.000 
42,000 
43»000 
44,000 
45.000 
46.000 
47,000 
48.000 
40,000 
60,000 
62.000 
64.000 
66,000 
68,000 
60,000 
62,000 
61,000 
66,000 
68.000 
70.000 
72,060 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 

Inch. 
0. 
.000133 
.000700 
.000867 
.001033 
.001167 
.001400 
.001433 
.001467 
.001500 
.001500 
.001567 
.0017(0 
.001767 
.001900 
.002133 
.003233 
.006.67 
.008567 
.  010433 
.  012667 
.0148.33 
.017067 
.010667 
.« .  022333 
.025167 
.028333 
.032000 
.0367 
.0433 
.0467 
.0567 
.0667 
.0800 
.1333 

Inch. 

0. 

.000133 
.000567 
.000167 
.000166 
.000134 
.000233 
.000033 
.000034 
.000033 

0. 

.000067 
.000133 
.000067 
.000133 
.000233 
.001100 
.003334 
.  002000 
.001866 
.002234 
.002166 
.  002234 
.002600 
.  002066 
.C02834 
. 003166 
.003667 
.0047 
.0006 
.0034 
.ClOO 
.0100 
.0133 
.0533 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Bkstic  limit 

••* 

0. 

0. 

Oeneral  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,000 

Slastio  limit  per  square  inch  of  original  section do...    47.000 

Elongation  ptrr  incii  after  rupture inch..      .2388 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

deduction  in  diameter  at  point  of  rupture do...       .184 

Bednction  in  area  after  rupture,  per  centam  of  original  section 54.9 

Position  of  rupture 1".60  fh»m  neck 

Character  of  broken  surface flnesilliy 

Elongation  of  inch  seotions fJlt".dS^,''.U 
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MISCELLANEOUS   STEEL   SPECIMENS 


No.  4052. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  lengthy  3''. 


AppUe<l  loads. 

EiotifcatioD 
per  iiiob. 

SiioccA^ive 
elonjTAtioD 
per  inch. 

Permanent 
set. 

Suooeaaive 
•et. 

BwuakM, 

Total 

Per  sqaare 
inch. 

Pounds. 
250 
1,250 

2,500 
5.000 
6.250 
7.500 
8,750 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11.500* 
11,750 
12,000 
12.250 
12.500 
13.000 
13.500 
14.000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21.000 
21.500 
21,780 

Pounds. 
1.000 
5,000 
10.000 
20,000 
25.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46  000 
47,000 
4K,000 
40.000 
50,000 
52,  000 
54.000 
56.000 
58.000 
60,IM)0 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74, 000 
76,000 
7&000 
80,000 
82,000 
81.000 
86.000 
87,120 

Jim*. 
0. 

.000)33 
. 000333 
. 000700 
.000900 
.001100 
. 001207 
.00143:J 
.  001467 
.0015:r3 
.001. -.07 
.001600 
.OOI6:{3 
.00I7i»O 
.  06in.{3 
.002767 
. 003267 
.004100 
.  000500 
.  0OK8 13 
010067 
.  0128.33 
.014607 
.010000 
.019107 
.021733 
.  024.-.00 
.027500 
.OSHJOO 
.  0:{4833 
.039.},33 
.0433 
.0533 
.0600 
.0700 
.0067 
.1433 

Inch, 
0. 

.00QJ33 
.000200 
.000367 
.OOWOO 
.  0002O0 
.00(M»J7 
.OOOltiO 
.0000:{4 
. 000006 
. 000034 
. 000033 
.  00(033 
.  000.07 
.  0OO2J3 
. 0OOH34 

.  000 joo 

.  OOOKJS 

. 002400 

.0023:{3 

.001834 

.002106 

.0018:M 

.  002233 

. 002267 

.0025t:6 

.002767 

. 003000 

.  003600 

.003833 

.004500 

.  (103967 

.0100 

.0067 

.0100 

.0267 

.0466 

Inch, 
0. 
0. 

IneiL 
0. 

Initial  load. 
Elaatie  limit. 

.000033 

.000033 

.000007 

.000034 

*"'" 

TenaUa  stmnffth. 

General  summary. 

Tensile  strength  per  nqnare  inch  of  orffcinal  section poanda. .    07,  UO 

Slastic  limit  per  suuare  Inch  of  original  pection do...    4d^Mft 

Klougatlon  per  inch  after  niptiire.      Inch..      .2m 

Elongation  p<irlnch  under  strain  ntelaAtio  limit do...  .001760 

Reduction  In  diameter  nt  point  of  rupture ., do...        .lift 

Keduotlon  in  area  after  rupture,  per  couiumof  original  section Hkl 

Position  of  rnptnre 1".25  fhrni  nock 

Character  of  hroken  surface Ilnoailky 

Elongation  of  inch  aectiona ^ 'M0/'.SS»  ".M* 
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No.  4080. 

Marks,  ^«o'' 

Diameter,  ".5M. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'\ 


Klonntioii 
per  Inch. 

Suocemive 
eloDsauon 
per Inch. 

Permanent 
set. 

SuoceMive 
permanent 

Bemarka. 

TotaL 

^•InX" 

PoundM. 
260 
1,250 
2,500 
5^600 
7,500 
8,760 
10,000 
10,600 
10,750 
11,060 
11,250 
11,560 
11,750 
12.000 
12,250 
13.500 
18,000 
18,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16;  500 
17.000 
17,500 
18,060 
18,560 
10,000 
10.500 
20,000 
20.600 
21,000 
21,600 
21.880 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,060 
86,000 
40.000 
42.000 
48,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
58.000 
'54,000 
56.000 
68.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
87.660 

Inch. 
0. 

.000100 
.000333 
.000733 
.001233 
.001400 
.001000 
.001633 
.001667 
.001700 
.001733 
.001867 
.001933 
.002100 
.0U2488 
.003000 
.006700 
.006867 
.011000 
.013000 
.014938 
.017100 
.019333 
.022000 
.024833 
.027500 
.090833 
.034667 
.038667 
.043567 
.650000 
"     .060 
.067 
.000 
.140 

Inch. 
0. 

.000100 
.0OU*i83 
.000400 
.000500 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000184 
.000066 
.000167 
.000833 
.001467 
.002800 
.002167 
.  002133 
.002..0 
.001933 
.002167 
.002233 
.002667 
.002833 
.002667 
.003338 
.003834 
.004000 
.004000 
.006433 
.010 
.007 
.023 
.050 

Inch. 
0. 
0. 

Inch, 

Initial  load. 

.000067 

.000067 



BlaaUo  limit. 

1 

1 

::::::::;;::i:::::::;:;;: 

Tensile  streoxth. 

1 

General  summartf. 

ToDaUe  atrength  per  square  inch  of  original  section poon^s..    87,660 

JElaatio  limit  per  sqaaro  inch  of  original  section do...    46,600 

Blongation per inoh after  ruptare inch..      .2800 

Xlongation  per  inoh  nntlerstrain  at  elastic  limit do...  .001733 

Bedttotion  in  diameter  at  point  of  ruptare do...        .184 

Saduotion  in  area  after  r  u  pi  are,  per  centum  ot  original  sec  tion 54. 6 

POiltlon  of  rupture 1".70  from  neck 

Chanoter  of  broken  snrfaoe fine  silky 

—  I  of  inoh  sections : ".15^  ".42*,  ".12 
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MISCELLAl^OnS  8TEEL  SPECIMENS. 


NO.408L 

Marks,  ^5f 

Diameter,  ".5M. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'\ 


EkmraUon 
perineh. 

SaeoeaalTe 
elosgation 
per  inch. 

PermHiMit 

Mt. 

SaooMciTe 

Bemarko. 

ToUL 

^•^jsr 

Found*. 

260 
1,250 
2,500 
S.000 
7,500 
8,760 
10.000 
10.600 
10,750 
11,000 
U,250 
11,600 
11,750 
12,000 
12,250 
12,500 
13,000 
13.500 
14.000 
14.600 
15,000 
15,60U 
16,000 
18.600 
17,000 
17,500 
18,000 
18.600 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,060 

PowndM. 
1.000 
6,000 
10.000 
20.000 
30,000 
35,000 
40.000 
42.000 
43.000 
44.000 
45,000 
48.000 
47.000 
48,000 
49.000 
60,000 
62,000 
64.000 
66,000 
58,000 
60,000 
82,000 
84.000 
86,000 
88.000 
70.000 
72,000 
74,000 
78,000 
7H,000 
80. 00  J 
82,000 
84,000 
88.000 
88.000 
88,200 

IneK 
0. 

.000067 
.000287 
.OOUOOO 
.0OU933 
.001100 
.001287 
.001833 
.001387 
.001433 
.001567 
.001687 
.001933 
.002800 
.003600 
.004087 
.000667 
.008687 
.  010567 
.012333 
.014500 
.018700 
.019000 
.021167 
.023687 
.028067 
.029067 
.032900 
.030687 
.041500 
.047000 
.056833 
.060633 
.079187 
.110 
.188 

IndL 
0. 

.000087 
.000200 
.000333 
.000333 
.000187 
.000167 
.000008 
.000034 
.000068 
.000134 
.000100 
.000206 
.000867 
.000800 
.001007 
.002UOO 
.002000 
.001000 
.001768 
.002167 
.002200 
.002300 
.002167 
.002500 
.003000 
.003000 
.003233 
.003787 
.004833 
.005500 
.008833 
.004800 
.018634 
.030833 
.023 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  losd. 
EUdtfo  limit. 

TensUestrength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inoh  of  oriidiial  section pounds..    88.200 

Elastic  limit  per  sauare  inch  of  original  seclion do...    44.000 

Elongation  per  inob  after  ruptnro  ,...ineh..      .2330 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001433 

Reduction  in  diameter  at  point  of  mptare do...        .164 

Reduction  io  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture «t  middle  of  stem 

Character  of  broken  snrfaoe fine  silky 

Elongation  of  inch  sectiona ".13,".42*,'M6 
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'So.  4082. 

Marks,  ^'tf 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Elongation 
per  inch. 

SacoMBlve 
elongation 
p«r  inch. 

Pennanont 
■et. 

Snoceaalre 

permanent 

Bet 

Remarkn. 

ToteL 

Per  sqaare 
inek. 

250 
1,250 
2.500 
6,000 
7.500 
8.750 
16.000 
11,250 
12,500 
12.750 
18.000 
18.250 
18,600 
18.750 
14.000 
14.250 
14,500 
16.0U0 
16,500 
16.000 
16,600 
17.000 
17, 500 
18.000 
18.500 
19  000 
10.  .MK) 
20.000 
20,500 
21,000 
21,600 
22,000 
22,51.0 
28.000 
28.600 
24.U00 
24,500 
25.000 
25,010 

PSwmdt. 
1.000 
6.0(10 
10,000 
20.000 
80.000 
85.000 
40.000 
46,000 
50.000 
61,000 
62,000 
63,000 
54,000 
65.000 
66.000 
67,000 
68,000 
6u,000 
62.000 
64.000 
66,000 
6H,000 
70,000 
.72.000 
74.000 
76,000 
78.000 
80.000 
82.000 
84,000 
80.000 
88.000 
00.<UO 
92,0(10 
94.000 
96,000 
98,000 
100.000 
100,040 

Inch. 

9. 

.000106 
.000267 
.000600 
.000933 
.001067 
.001233 
.001400 
.001000 
.001033 
.001007 
.001700 
.001733 
.001767 
.001033 
.  00-1267 
.002933 
.005000 
.007167 
.00»*33 
.010607 
.012000 
.0146(10 
.016500 
.018833 
.020667 
. 023U33 
. 025600 
. 028500 

.o,'n.^*J3 

.  0;{4ii  3 

.038067 

.0433J3 

.040167 

.050833 

.0700 

.0M07 

.1200 

Inch. 
0. 

.000100 
.000167 
.  0(K).333 
.000383 
.000134 
.000166 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.0(10166 
.000334 
.00U066 
.002U67 
.002167 
.001666 
.001H84 
.001933 
.0U2(r00 
.OOIHOO 
.002333 
.  001^34 

.ooisoe 

.00^567 
.002900 
.  002X33 
.003500 
.  00  (^34 
.001666 

.00  au 

.000666 
.014167 
.0107 
.0333 

Inch. 
0. 
Ol 

Jneh. 
Ol 

Initial  load. 
Elastic  limit 

TenMle  Btrenjfth. 

0. 

Qmeral  summary. 

Tensile  utrength  per  square  inch  of  original  section pounds. .  100,010 

Blanticliiiiit  per  square  inch  of  original  section do  ..    5',  000 

Klmealion  per  incb  after  nipriire incli..      .  ]0:<3 

Elngaiiun  per  inch  nuder  strain  at  elastic  limit do...  .00.767 

Redaction  in  diameter  at  point  ot  rupturn 134 

Beduotiou  in  aiea  after  rupture,  per  oentam  of  original  section 41  0 

PoalUon  of  rupture  .  1"  from  neck 

Cbararterol  broken  surfkoe • silky 

—  '    lofinohaeotiona ^ ".10,  ".16,  ".32* 
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Fo.  4063. 


1 


Marks,  ^{^ 

Diameter,  ^'.564. 

Sectional  area,  .26  square  incli. 

Oaaged  length,  3'^ 


Ain>Ii6dbNMl«. 

"Ssesj" 

SaeooMlTe 
elonntion 
periiMh. 

P«niiMi«nt 

_. 

TotaL 

^•'inX" 

P»tmd». 
260 
1.280 
2;  600 
6,000 
7600 
8.760 
10,000 
11,260 
12.600 
12,760 
13,000 
18,260 
18,600 
18,760 
14,000 
14,260 
14,600 
14,750 
15,000 
16,600 
10,000 
16,500 
17.000 
17.600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21.000 
21.500 
22,000 
22,600 
28,000 
23,600 
24,000 
24.500 
25.000 
26,040 

Pomnd$. 
1,000 
5,000 
10.000 
20.000 
80,000 
86,000 
40,000 
46.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
60.000 
67,000 

oaooo 

60,000 
00,000 
02,000 
04,000 
00,000 
08.000 
70,000 
72,000 
74,000 
70.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
94.000 
90,000 
08,000 
100,000 
100,100 

0. 

.000100 

!000083 
.000007 
.001183 
.001300 
.001400 
.001007 
.001000 
.0111033 
.001007 
.001783 
.001800 
.001833 
.001807 
.001938 
.002100 
.002433 
.003733 
.005807 
.008338 
.010400 
.012833 
,014067 
.010600 
.018067 
.021107 
023500 
.020107 
.020000 
.032833 
.030000 
.040000 
.045338 
.050633 
.068333 
.0720 
.1000 

IndL 
0. 

.onoioc 

.000200 

.000333 

.000334 

.000100 

.000167 

.000100 

.000107 

.000033 

.000033  • 

.000034 

.OOOOGO 

.000007 

.000033 

.000034 

.000000 

.000107 

.000338 

.001300 

.002134 

.002400 

.002007 

.001083 

.002334 

.001833 

.002107 

.002500 

.002333 

.002007 

.002838 

.008333 

.003607 

AA4AAA 

.005333 
.005500 
.008500 
.012007 
.0280 

0. 

0. 

Intk. 
0. 
0. 

InltklloAd. 

,,,.. 

General  eummary. 

TdDtOe atrenftth  per  Bqawre  iDoh  of  •ricinal  section pomds..  100,180 

ElMiio limit  per  MiiAre  inch  of  originATaeetioii do...    68^000 

Ilonffstion  per  iDOD  After  niptore iDeh..      .1787 

Elongation  per  inch  nnder  etrAln  at  elaetlo  limit do...  .00180 

Bednctloo  in  diameter  at  point  of  rupture do...       .144 

Keduction  in  area  after  rupture,  per  centum  of  original  aeotioD 44.0 

PoeitloB  of  rupture ".86  from  neck 

Cbaraeter  of  broken  sarflue aUky 

XloDgatioii  of  iaoii  Motions "M,  ".Vk,  "Jt" 


SAMPLES  FROM  THREE  PIECES  OF  STEEL 


FROM 


LOUIS  GATHMAN,  CHICAGO,  ILL. 


H.  Ex.  105 54  e4U 


iS^ 


■^ 


■zi^Jlir- 


'JLO 
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No.  4011. 


Marks,  t^i 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2'\ 


AppUed  loads. 

Elon^tion 
per  moh. 

SuccesHiTe 
eloDfration 
per  inch. 

Permanent 

set. 

Saccesaive 

permanent 

set. 

Remarks. 

Total. 

Per  Bqaare 
inch. 

Pounds. 

200 

1.000 

2,000 

,3,0<.0 

4,000 

5,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7.400 

7.600 

7,800 

8.000 

8,400 

8,800 

9,200 

9,600 

10,000 

10. 400 

10,800 

11.200 

11,600 

12,000 

12. 400 

12,800 

13,200 

13,600 

14,000 

14.400 

14.800 

15,200 

15,600 

16.  000 

16.400 

H.  800 

17. 200 

17,600 

18.000 

18,400 

18.800 

19,200 

20,000 

20,800 

21.000 

22,180 

Pounds. 
1,000 
6,000 
10, 000 
15, 000 
20,000 
25,000 
30.000 
81,000 
32,  000 
83,000 
34,000 
85,  000 
36,000 
87,000 
38,000 
39,000 
40,  000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,  000 
64,000 
56.000 
58,000 
60,000 

64;  000 
66.000 
68,000 
70,  000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84.000 
86,006 
88,000 
90.000 
92,000 
94,000 
96,000 
100.000 
104,000 
108,000 
110,900 

Inch. 
0. 

.000100 

.  000350 

. 000500 

.000700 

.000900 

.001050 

.001100 

.001160 

.  001250 

. 001400 

.001600 

.001800 

.002000 

. 002450 

.  002700 

.  003200 

.  003700 

. 003950 

.005100 

.005900 

.00G900 

.007750 

.008600 

. 009100 

.010350 

.0U200 

.012100 

.013000 

.  0140(»0 

.015150 

.  016250 

.  017550 

.018800 

. 020000 

.020900 

.  022400 

.  023700 

.025000 

. 026750 

.028250 

.030350 

. 032000 

.034250 

. 036260 

.040 

.045 

.050 

Inch. 
0. 

.600100 
.000250 
.000150 
.000200 
.000200 
.000150 
.000050 
.000050 
.000100 
.000150 
.000200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Blaetio  limit. 

Tensile  strength. 

.000100           ,000100 

! 

' 

1 

.000200 
.000200 
.000450 
.000250 

i 

I 

.  000500 

,000500 

.000250 

.001150 

.  0011800 

.001000 

.000K50 

.OOOS50 

.000800 

. 000950 

.'00;  850 

.  000000 

.000900 

.OOJOOO 

.001150 

.001100 

.001300 

.001250 

. 001200 

.000900 

.00I5U0 

.001300 

.  001800 

.  001250 

.  001(^ 

.002100 

.001650 

.002250 

.002000 

.003750 

.006 

.005 

. 001C50 

.001560 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110.000 

Blaetic  limit  per  square  inch  of  original  section do...    33,000 

Elongation  per  inch  after  rupture... Inch..       .0''5 

Elongation  per  inch  nuder  strain  at  elastic  limit do...  .001250 

Bednction  in  diameter  at  point  of  rupture do...        .015 

Reduction  in  area  after  rupture,  per  centum  of  original  section 5.7 

Position  of  rupture ".95  from  ncitk 

Character  of  broken  surface granular 

Elongation  of  inch  sections ''.09,  ".01 
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MI8CELLANKOD8    STEEL   SPECIMENS. 


No,  4042. 

Marks,  xfo 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  IobAa. 


Total. 


Pounds. 
200 
1,000 
2.000 
3,000 
4.000 
5,000 
6,000 
6.200 
G.400 
6.600 
6,800 
7,000 
7,200 
7,400 

7.  600 
7,800 
8,000 
8.400 

8.  HOO 

9.  -JOO 
9,6  0 

10.000 
10.4U0 

10,  hOO 

11,  200 
11,600 

12,  000 
12.  400 
12,800 
13. 200 
13.600 
14,000 

14,  400 
ll.feOO 

15,  '200 
15,  600 
16,000 
16,400 
16,800 

17,  200 
17.600 
18,000 
18,400 

18,  800 
10, 200 

19,  600 

20,  000 
22,040 


Fer  square 
incQ. 


Pounds. 
1,  000 
5,  000 
10.  000 
15,  000 
20,  000 
25.  000 
30.000 
31,000 
32,000 
33.  000 
34,000 
35,  000 
36, 000 

37,  000 

38,  000 

39,  000 
40,000 
42  000 
44,  000 

40,  000 
48.  000 
50.  000 
62,  0(tO 
64,  000 
50,  000 
58,  000 
60,  000 
62,000 
61. 000 
66,000 
68.000 
70.000 
72,  000 
74,000 
76,000 
78,  000 
80. 000 
82,  000 
84,  000 
86,  000 
88,  000 
9t).  000 
92,000 
1*1.000 
90,  000 
98.  000 

100,  000 
110.200 


Elongation 
per  mcb. 


Inch, 
0. 

.000100 
. 000350 
.  000500 
.  OliOTOO 
.  000n5<J 

.  ooio:)0 

.0011.50 
. 001250 
. 001350 
.001450 
.001700 
. 002000 
, 002J50 
, 002500 
. 002000 
.  00:!-i00 
.  O010.>0 
. 004900 
.  OO.'f^CtO 
.  Oi'OGUO 

.0(i/:.oo 
. 008200 
.O'tOlOO 
.010000 
. 010900 
.012000 
.  012900 
.014000 
.015000 
.016000 
.  017000 
.018:{.50 
.019250 
. 020900 
. 021750 
. 023500 
.0248,50 
.  02G3 JO 
.027850 
.  029.500 
.031500 
.  033:»00 
.  036000 
. 038750 
.041250 
.OU'iOO 


Succe88ive  p  '  Succ(.K.sive 

cloiijjalion  '    ^'""•"^"'^ 


por  iacb. 


oAf  I  pel  luaueiit 

*®^-  set. 


Inch. 
0. 

.000100 
.000J50 

.oo'ur)0 

.  Ol'O.'OO 

.ooui:.o 

.00!2(0 
.000 1 00 
.OOOluO 
.000100 

.000100 

.  0002.J0 
. 000300 
.  0()025« 
. 000250 
.000400 
.  000500 
.  000650 
. 000^50 

.  oootjuo 
.001000 

.OOIOUO 
. 000700 
. 000900 
. 000900 
.  OOO'JOO 
.001100 
.  000900 
.001100 
.001000 
.001000 
.0010(10 
.001350 
. 000900 
.001750 

.  ooo.-so 

,001750 
.001350 

.ooiroo 

.001500 
.001650 
. 002000 
.  0u2OO0 
.  OO.'.'OO 
.  002750 
.  002500 
.003050 


Inch. 


Inch. 


. 000050 


. 000050 


Elastic  limit 


.001000 


Tensile  strenj^b. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  110,200 

ElaHtic  limit  per  sqaare  inch  of  original  sectiou do...    34,000 

Elongation  per  inch  after  rnptiire  . .   inth..        .070 

Elongation  per  inch  nnder  strain  at  elantic  limit do...  .001450 

Koductiuuin  diameter  at  point  uf  rupture do...        .016 

Bediictionin  area  after  rupture,  per  centum  of  original  section 5.7 

Position  of  rupture ".70  trom  neck 

Character  of  brotcen  surface graunliir 

Elongation  of  inch  sections '^U7^  ".07 
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MISCELLANEOUS   STEEL   SPECIMENS. 
No.  4045. 
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Marks,  f^fk 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonjration 
per  iuch. 

Siicceiwive 

Successive 

Hemarks. 

Total 

Per  square 
inch. 

eloniration    -— "«"«"^ 
per  inch,    j         ***^ 

permanent 
set. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

6,200 

6,4<j0 

6.600 

6,800 

7,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,000 

10,000 

10,400 

10,  800 

11.200 

11.000 

12, 000 

'  12,400 

12,800 

13.  200 

13,  600 
14,000   1 

14,  400, 
14, 800 
15,200 
16,600 
16.000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18, 800 
19,  200 
19,600 
20, 000 
21,  520 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 
20,000 
25,000 
30, 000 
31.6  0 
32,  000 
83,  000 
34.000 
35,000 
36,000 
87,000 
38,000 
39.000 
40,  000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,  000 
54,000 
56,000 
58,000 
60.000 
62,  000 
64,000 
66,000 
68.  OoO 
TJ,  000 
72,000 
74, 000 
76,  000 
78,000 
80. 000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
loo.  000 
107,600 

Inch. 
0. 

. 000100 
. 000350 
.  OOOoOO 
. 000600 
.000800 
.001100 
.001150 
.001-JOO 
.001350 
. 001450 
.001600 
.001900 
.002150 
.002460 
.002850 
.  003100 
.003900 
.  004750 
.005600 
.  000400 
. 007400 
,008350 
. 009000 
. 009000 
.  010850 
.011-000 
.012900 
.  013750 
,  014900 
.OIGOOO 
.017000 
.  0182:.0 
.  019400 

.020<;oo 

.022000 

.  o23;{:.o 

.024900 
.026400 
.028350 
.029750 
.031500 
.033900 
.036300 
.038760 
.  042000 
.045500 

Inch, 
0. 
.000100 

.  O0(t2r)0 
.  OttOlSO 
.000100 
.  (.'0(»200 
. 00o3u0 
.  000050 
. 000050 
.000150 

.  ooukioo 

. 000150 
.  000300 
.0002,50 
.000300 
.  000400 
. 000250 
. 000800 
. 000^50 
. 000850 
.OOOi-00 
.OOlOuO 
. 000950 
.  000850 
.  OOoflOO 
.  000950 
.001150 
.  000900 
. 000850 
.001150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 

1 

.000050    1       .000050 

;::;:;;:;:::i:::::;:;:::: 

.001700 

.001650 

.001100 
.  00  K  00 
.001250 

.001150 
.001200 
.001400 
. 001350 
.001550 
.001600 
. 001950 
. 001400 
. 001750 
.002400 
. 002400 
. 002450 
.  003250 
. 003500 

"   * 

General  mmmary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..  107,600 

Elasticlimit  per  saaare  inch  of  original  section do...    85,000 

Elongation  per  incn  after  mpture inch..       .060 

Elongation  per  inch  nnder  strain  at  elastic  limit do. ..  .  001600 

Sedaction  in  diameter  at  point  of  rapture do...        .  015 

Seduction  in  area  after  rapture,  per  centum  of  original  section 5.7 

Position  of  rnptnre ''.60  from  neck 

Character  of  broken  surface « granular 

Xlongationof  inohteotion«..^....» .«. "'.(i%"M 
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MISCELLANEOUS    STEEL    SPECIMENS. 
No.  4044. 


Marks,  t,\ 

Diameter,  ".605. 

Sectional  area,  .20  sqaare  inch. 

Gauged  lengtb,  2". 


Applied  loads. 

ElonfTfttion 
per  inch. 

SarcHftsive 

n,  -_..-..« 

SnccoRHiro 

Remarks. 

Total. 

Per  square 
inch. 

elonpat.on    ---«"-"•' 
ptfrincb.    ;        ^^ 

perruaneiit 

IWt. 

Potmdt. 
200 
1,000 
2,000 
3,000 
4,000 
5  000 
6,000 
6.200 
6.400 
6,600 
6.800 
7. 000 

7,  200 
7,400 
7.600 
7.800 

8,  (00 
8,200 
8,400 
8  (.00 
H,800 
9.000 
9.200 
9,400 

9,  520 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41.  000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
47,600 

Iruh, 
0. 

.000100 
.000250 
.000450 
.OOOHOO 
. 000850 
.001050 
.001100 
.001150 
. 001200 
.001250 
.001350 
.001400 
.001450 
.001600 
.001550 
.001600 
.002000 
.  00^250 
. 0034U0 
.006500 
.  007400 
.008350 
.009400 

Inch. 
0. 
.000»00 

.oonir.o 

.000200 
.000150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 



. 000250 
.  000200 
.000^50 

.  oo(K):»o 

.000050 
.000050 
.  000100 
.000050 
.  000050 
.000050 
. 000050 
. 00UO50 
.000400 

.oor.'50 

.002150 
.001100 
. 000900 
.  000050 
.001050 



0. 

. 000100 

.000100 



Tensile  strengtb. 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  oriciDal  section poonds..    47.  COO 

Elastic  limit  per  sonare  inch  of  original  sect  ion do...    40,  u^'O 

Elongation  per  inrh  aft4.Tnipture inch..        .(»05 

Klongation  per  inch  nnder  Htrain  at  elastic  limit do...  .0010^ 

Keduction  in  diameter  at  point  of  rupture.. inappreciable 

Position  of  ruptare ".45  from  neck 

Character  of  broken  anrfaoe 40  per  cent,  granular,  60  per  cent,  spongy.    Tlie  spongy  metal  Taried 

in  color  £rom  light  blue  to  dull  leaden  color. 


MIfiCELLANEOUS    STEEL   SPECIMENS. 
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No.  4046. 

Marks,  ^f m 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2'\ 


Applied  loads. 

1E1«m<ratlAn 

Suooeaaiye 
eloD^ration 
per  inch. 

Permanent 
set. 

Snccessiye 

pcrniQneDt 

set. 

Remarks. 

Total. 

Founds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
7,980 

Per'Aqiiare 
inch. 

Pounds, 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
80,900 

per  inch. 

Inch. 
0. 

.000100 
.000350 
.000500 
.000700 
.000850 
.001050 
001050 
.001100 
.001100 
.001150 
.001200 
.001300 
.001350 
.001400 
.001550 

Inch. 

0. 

.000100 
.000250 
.000150 
.000200 
.000150 
.000200 

0. 
.000050 

0. 

.000050 
.000050 
.000100 

.ooooso 

.000050 
. 000150 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenglh. 

0. 



General  summary. 

Tensile  strenjjrth  per  8(|nare  inch  of  original  section pounds..  80,900 

BloDgation  per  inch  after  rnptore inappreoiahle 

Itodaotion  in  diameter  at  point  of  mpture inappreciable 

Position  of  mptare at  neck 

Character  of  broken  snrfaoe granalar,  30  per  cent;  fiak^and  spongy,  70  per  cent 
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MISCELLA.NEOUS   STEEL   SPECIMENS. 


Marks,  ^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Length  of  stem,  1". 

Tensile  strength,  6,610  pounds  =  33.200  pounds  per  sqaare  inch. 
Fractored  ''.35  from  neck.    Appearance  of  fracture,  granular;  30  per 
cent,  of  surface  dull  spongj. 
Cylindrical  surface  of  specimen  showed  spongy  metal. 


Marks,  ^fo 

Diameter^  ".505. 

Sectional  area,  .20  square  inch. 

Length  of  stem,  1". 

Tensile  strength,  5,160  pounds=25.800  pounds  per  square  inch. 

Fractured  ".2  from  neck.  Appearance, granular, 30  per  cent;  balance 
of  fracture  oblique  across  stem  and  had  a  dark-colored,  spongy  appear- 
ance. 

Cylindrical  surface  of  specimen  showed  spongy  metal. 


No.  4046. 


Marks,  jj^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Appll 
Total. 

od  loads. 

Per  square 
inch. 

Elongation 
per  inch. 

Snccessiye 
elongation 
per  inch. 

Permanent 
set. 

Snocessive 

permnnent 

set 

I 

Itemarks*. 

PoundM. 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 

6.200 
6.400 
6,600 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
30.000 

81,000 
32,000 
33,000 

IneK 

0. 

.0001 
.0002 
.0002 
.0004 
.0012 
.0021 

.0023 
.0026 
.0038 

Inek. 

0. 

.0001 
.0001 

0. 

.0002 
.0008 
.0009 

.0002 
.0003 
.0007 

Inch. 
0. 

Inch. 
0. 

Initial  loa4l.                       j 

i 

1 

) 

i 

.0005 

.0005 

Elastic  limit,  approxi-  i 
mate.                              i 

Tensile  stren/ith. 

Fractured  ".2  from  neck, 
spongy,  60  per  cent. 


Appearance,  dull  granular,  40  per  cent.; 
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STRAINING    OF    COLD-ROLLED   STAVES. 


STEAIKIirQ  OF  COLD-EOLLED  STAVES  FOR  WOODBRIDOE  10-IHCH 

W.  W.  RIFLE. 

Total  length,  15  feet  6^  inches. 


Cross 


No.  3141. 

(  Thickness 3".150 

Dimensions,  ^  A 3".5l2 

(B 3."578 

Se€^tionaI  area,  ''11.15  square  inches. 
Gauged  length,  150". 


%  section* 


Applied  loadn. 

In  ganged  length. 

Latersl 

oonlraction 

in  3".30. 

Remarks. 

Total. 

Per  square 
iDch. 

Elongation. 

Set. 

Pounds. 

10,660 
105, 600 
211,200 
310,  800 
422, 400 
528,  000 

10,560 
-  105,600 
211. 200 
316,800 
422,400 
528.  000 
422, 400 
316, 800 
211,200 
105,600 

10.500 
641,390 

679, 119 
0 

Pound*. 

947 

9,470 

18,  940 

28,  410 

37. 880 

47,  350 

947 

9,470 

18.940 

2S,4I0 

87,880 

47,  350 

37.8i^0 

28,410 

18,940 

9,470 

947 

67,520 

60.910 
0 

Inch. 

0. 

.0160 
.0947 
.1444 
.1958 
.2502 

Inch. 
0. 

0. 

.0001 
.0007 
.0021 
.0035 

Inch. 

Initialload. 

Load  releaHed  and  bar  rotated  one 

half  turn. 
Maximum  stress  applied. 

0. 

.0003 
.  0(107 
.0010 
0013 
.0016 
.0013 
.0010 
.0006 
.  0002 
.0000 

.035 

Note. — ^The  lateral  contraction  under  tensile  stress  was  measured 
by  means  of  a  micrometer  mounted  transversely  or  at  right  angles  to 
the  axis  of  the  bar. 


STRAINING   OP   COLD-ROLLED    STAVES. 
No.  3142. 

r  Thickness 3M64 

Dimensions,  ^  A 3".40 

(B 3".49 

Sectional  area,  lO.SO  square  inches. 
Gauged  length,  150'^ 
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Applied  loadfl. 

In  gauged  len^'th. 

Lai  oral 

con  Iran  ion 

iu  3".20. 

Kfiuarkn. 

Total. 

Per  Aqaaiv 
iucb. 

Elongation. 

Sot. 

Pounds. 

10.  900 

109.  000 

21H.0O0 

327.  imo 

43»;  000 
545,  f«0 
436.  000 
32.-  000 
2l^  (;00 
109.  000 
109.  000 
21K.  000 
827. 000 
436.000 
545  000 
436,000 
327.  «r00 
430.  UOO 
64.-.,  000 
623.  200 

6r».ooo 

523, 2f)0 
436  000 
327.  000 
850,000 

218.  000 
109. 000 
109.  000 
218, 000 
327,  000 
218,000 
109. 000 

10.000 
109, 000 
21H.000 
327, 000 
436,  000 
54:3,000 
436.  000 
3'27, 000 
218.000 
109, 000 

10.900 
670, 119 
0 

PoundM. 
1,001 
10.010 
20.020 
30.  (t30 
40.040 
50.050 
40,  040 
30. 030 
20.  020 
10,  010 
10, 010 
20,020 
30.  030 
4'>  040 
60.050 
40, 040 
30,030 
40,  040 
60,050 
48,040 
60,050 
48,  040 
40.  040 
30.030 

Iwh. 

0. 

.0475 
.09H9 

.  1516 
,2056 
.2026 
.2110 
.1591 
.  1067 
.  0:)40 
.  0.>25 
.1045 
.  1670 
.2107 
.  2655 
.2132 
.1607 
.2127 
.  2600 
.  2557 
.2667 
.2568 
.  2146 
.  1022 

Inch. 

0. 

.0010 
.001.1 
.0018 
.0020 

Initial  load. 

Set  mirromcter  with  this  load 

.  006'J 

1 

1 

.:;::;::::::i  ::::;:::::: 

20,020 
10, 010 
10, 010 
20.020 
30.  030 
20,  020 
10,  010 

1,001 
10.010 
20,020 
.    30,030 
40,040 
60,050 
40,040 
30,030 
20.020 
10, 010 

1,001 
62,860 

0 

.1094 
.0566 
.0549 

.1070 
.  1599 
.1080 
.0560 

which  was  an  advauring  one, 
th»*n    backed    oflf    niicromet*^ 
".002,  and  then  backe<l  off  load 
400  pouB(l.s,  when    there  was 
contact  of  mioromoter,  show- 
ing lh«^  above  clearance  (".002) 
had  been  taken  up. 

Maximum  stress  applied. 

.0081 



.0081 

0. 

.0003 
.  01)06 
.  0009 
.0012 
.0015 
.0lM2 
.  0009 
.  0  '.  6 
.  0002 
0 

.03 
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STRAINING    OP  COLD-ROLLED   STAVE& 


Total  loa<l  of  679,119  poaDds  applied  to  each  stave. 
Deflections  measured  in  length  of  136". 


I  No.  of 


Marky. 


D  menffLns. 


! 


Wi.lt  h. 


Sectional 


A. 


K 


Thick- . 
,   ue«ii. 


Inch. 

Inch. 

Inch. 

3157 

3 

3.*« 

J.  61 

3.15 

3158 

4 

3.40 

3.63 

3.16 

3l5g 

5 

3.40  . 

3.54 

3.15 

31<!0 

6 

3.42 

3.53 

3.16 

8161 

7 

3.43 

3.63 

3.15 

3102 

8 

3.45 

3.63 

3.15 

3163 

9 

3.45 

3.61 

3.13 

3154 

10 

3.4(5 

3.62 

3.15 

3165 

11 

3.50 

3.62 

3.13 

31(16 

12 

8.46 

3.60 

3.15 

3167 

13 

3.42 

3.54 

3.16 

3168 

U 

3.45 

3.61 

3.14 

3169 

15 

3.60 

3.53 

3.16 

3170 

16 

3.54 

3.61 

3.15 

3171 

17 

3.45 

3.57 

3  14 

3]  72 

18 

3.54 

3.59 

3.14 

8173 

10 

3.50 

3.50 

3.14 

3174 

20 

3.51 

3.61 

3.13 

3175 

21 

3.54 

3.61 

8.14 

8176 

22 

3.46 

3.63 

3.15 

3177 

23 

3.4-) 

3.61 

3.15 

3178 

24 

3..'iO 

3.61 

3.14 

8179 

25 

3.53 

3.62 

3.16 

Sq.  inehet. 
11.12 
11.22 
10.92 

'  10.97 
11.11 
11.14 

«  11.  (4 
11. 14 
11.13 
11.11 

;       10.98 

I  11.07 
11.00 
11. 25 
11.01 
II.  i8 
11.12 

I       11.  13 

!  11.21 
11.  UO 
11.11 
U  15 

I      11.25 


Loads 
applipfi, 
pound  li. 


.S^.  ineheM. 
61,  Vlv 
60,530 
62.190 
61,910 
61.13C 
(J0.U60 
61,  51u 
6u,96<j 
61,020 
61,130 
61,850 
61.350 
61. 240 
60,370 
61.680 
60,740 
61,070 
61,020 
60.580 
61.  740 
61.130 
60.910 
60,370 


Pemran- 
entftet 
in  50". 


Total 

aflrr 

■stiainin^. 


7nrA- 

Inch 

.ul 

.ou 

.01 

.01 

.01 

.  ul 

.UO 

.014 
.o;i 

.15 

.01 

.01 

.10 

.01 

.00 

.08 

.00 

.07 

.01 

.01 

.07 

.01 

.10 

.01 

.00 

.08  : 

.01 

.05  i 

.05 

.66 

.08  ' 

.00 

,06  , 

The  following  staves  were  straightened  in  a  screw  press,  and  strained 
a  second  time  with  679,119  ponuds  tension :  Nos.  9, 11, 13, 15, 16, 18, 19, 
2L,  and  24.  This  straining  appeared  to  increase  the  permanent  set  of 
the  following  staves  ".01  each  in  a  ganged  length  of  50'^:  Nos.9, 11,  lii, 
15^  18,  and  24.    The  other  restrained  staves  showed  no  additional  set^. 

Stave  No.  11  has  deflection  of  'MO  after  straightening  and  second 
application  of  stress  of  679,119  pounds.  It  was  restraightened  in  thi* 
screw  press  and  afterward  strained  with  679,119  i>ouuds  tension.  No 
further  set  appeared. 
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PYROTECHHIC  MOETAR  BODY. 

Tensile  test  of  two  samples  cut  from  a  fractured  wrought-iron  pyro- 
techuic  mortar  bofly  which  exploded  July  4,  18S9,  at  Salem,  ]!A<iss. 

The  mortar  body  was  made  of  a  piece  of  gas  pipe  reinforced  with 
hoops.  ^ 

A  ring  IJ"  long  was  cut  from  the  body  near  the  fractured  end,  this 
ring  was  cut  into  two  specimens,  the  specimens  straightened  hot  and 
afterward  tested  by  tension. 


^^S^ecii"-^ 


e^ 


P^^or^ 


ring. 


No.  of 
tost. 

4273 
4274 

Dimensions. 

Sec- 
tional 
area. 

Tensile  strength. 

Fracture. 

Width. 

Inchet. 
1.5M 
1.655 

Thick- 
ness. 

1      Per 
Total.       square 
1     inch. 

Inch. 
.278 
.255 

Sq.  inch. 
.433 
.396 

Pounda.  \  Pounds. 
18.  820         43, 4G0 
16,940     1    42,780 

Fibrous,  lamellar. 

Fibrous,  lamellar,  65  per  cent.  Ob- 
lique following  scarf  of  lap  weld  in 
pipe,  45  per  cent. 

862  CHAIN   CABLE, 


TENSILE  TESTS  OF  CHAIIT  CABLE  FOB  INSPECTOE  THIEB  U.  S. 
LIGHT-HOUSE  DISTEICT. 

Samples  consist  of  three  studded  links  of  chain  with  end  links  not 
studded. 


No.  3875. 

Studs  branded  «  W.  K  Y.» 

Diameter  of  end  links,  2".12. 

Diameter  of  studded  links,  2". 

Sectional  area  of  studded  chain,  6.28  square  inches. 

Tensile  strength,  183,200  pouMds=29.170  pounds  per  square  inch. 
-    Fractured  end  link  at  weld.    Followed  the  scarf  in  part  5  balance  of 
fracture  fibrous  with  granular  metal  at  one  side  of  fractured  surface. 

A  second  fracture  occurred  inside  of  link,  which  was  granular  through- 
out. 


No.  3875a. 

A  new  end  link  provided  and  chain  retested. 
Tensile  strength,  194,600  pounds =30.9*20  pounds  per  square  inch. 
Fractured  outside  studded  link  in  the  quarter  and  in  the  side.    Both 
fractures  were  granular. 


Diameter  of  end  links 


! 


No.  3876. 

2".14: 

1".98 
Diameter  of  studded  links,  1".82 
Sectional  area  of  studded  chain,  5.20  square  inches. 
Tensile  strength,  218,550  pounds=42.030  pounds  per  square  inch. 
Fractured  first  link  of  chain  at  weld ;  followed  scarf  in  part,  show- 
ing an  uuwelded  dark-colored  spot  I'^X  If' 3  balance  of  fracture  fibrous. 
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O.  H.  STEEL,  WROUGIIT-IRON,  AND  CAST-IRON. 
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SHBUKAVCE  TESTS  OF    BOTATIHG  SHAFTS.— TESTS   COHTDTUSI) 
7E0M  BEPOBT  OF  1889. 

The  experiments  herewith  reported  were  made  chiefly  with  two  kinds 
of  metal:  a  mild  grade  of  open-hearth  steel,  and  a  soft  bat  tough 
wrought  iron. 

The  specimens  were  turned  down  from  hot-rolled  rods  1^^'  diameter, 
each  of  which  was  about  15  feet  long. 

The  rods  were  marked  numerically  and  specimens  taken  from  them 
bear  their  distinguishing  numbers. 

The  tests  comprise  bars  ruptured  under  fiber  stresses  which  were 
increased  at  intervalSf  beginning  with  loads  below  the  elastic  limit, 
rupture  occurring  after  stresses  had  been  reached  which  caused 
greater  or  less  permanent  sets. 

The  larger  number  of  specimens,  however,  were  subjected  to  special 
treatment,  and  observations  on  their  behavior  made  at  frequent  intervals, 
carrying  out  the  idea  embodied  in  the  tests  of  previous  years,  that  is, 
giving  prominence  to  the  investigation  and  determination  of  observable 
changes  in  properties  preceding  ultimate  rupture,  as  well  as  the  effects 
of  different  treatment  upon  the  ultimate  endurance  of  the  shafts  under 
repeated  alternate  stresses. 

It  will  be  seen  from  the  details  of  the  tests  that  certain  specimens 
were  ruptured  under  a  constant  fiber  stress,  and  others  were  annealed 
at  different  temperatures,  and  after  different  intervals  of  rotations; 
also  that  the  test  of  certain  bars  which  began  at  atmospheric  tempera- 
ture were  allowed  to  acquire  a  higher  temperature  due  the  rapid  alter- 
nation of  stresses  when  exceeding  the  elastic  limit,  and  some  were 
maintained  at  a  uniform  low  temperature  by  means  of  a  stream  of  cold 
water  flowing  upon  the  experimental  shaft  at  the  middle  bearing,  and 
some  bars  were  run  at  higher  temperatures,  either  which  they  were 
allowed  to  acquire  by  the  natural  tendency  to  heat  as  above  referred 
to,  or  were  initially  heated  at  the  commencement  and  during  the  con- 
tinuance of  the  test  by  means  of  gas-burners. 

The  speed  of  rotation  was  for  most  of  the  shafts  kept  at  400  turns 
per  minute.  A  higher  speed  was  employed,  however,  for  a  number  of 
shafts  than  has  heretofore  been  used  in  these  investigations,  namely, 
2,200  rotations  per  minute. 

It  was,  of  course,  at  this  higher  speed  that  the  greatest  natural 
heating  of  the  shafts  occurred. 

The  opportunity  afforded  by  this  bigh  rate  of  speed  was  utilized  to 
extend  the  observations  of  the  previous  year  on  the  relative  deflection 
of  the  shaft  under  extremes  of  speed. 

H.  Ex.  165 55  865 


866        endurance  of  rotating  shafts. 

Test  No.  31. 
0.  H.  Steel  from  Bod  No.  1. 

The  test  of  the  shaft  began  under  the  maximnm  fiber  stress  of 
20,000  pounds  per  square  inch,  which  was  continued  by  iucrements  of 
1,000  pounds  per  square  inch  after  successive  runs  of  10,000  turns. 

Blight  permanent  sets  appeared  under  the  earliest  loads,  but  did  not 
increase  in  amount  until  40,000  pounds  per  square  inch  fiber  stress  was 
reached. 

Under  succeeding  loads  the  sets  increased,  and  with  the  increase  of 
sets  the  shaft  gradually  acquired  a  higher  temperature,  which  became 
painful  to  the  touch  just  prior  to  rupture. 

At  tbe  time  of  rupture  the  shaft  was  running  under  a  load  of  53,000 
X)ounds  per  square  inch,  maximum  fiber  stress,  and  had  made  330,410 
rotations. 

The  censile  test  of  the  specimen  taken  from  the  outer  end  of  this 
shaft  showed  an  apparent  elastic  limit  of  58,000  pounds  per  square  inch. 

The  rotating  test  was  discontinued  before  the  rupture  of  the  shaft 
was  completed.  The  fracture  at  the  time  had  extended  over  180  degrees 
of  arc  on  the  surface  of  the  shaft,  and  had  separated  45  per  cent  of 
its  sectional  area.  This  section  of  rupture  had  a  dull  leaden  hue,  with 
a  fairly  smooth  surface. 

The  balance  of  the  fracture,  after  the  shaft  was  broken  transversely 
over  the  anvil,  showed  a  fine  granular  appearance,  but  with  several 
fine  cracks  extending  below  the  cylindrical  surface  from  ".03  to  'MO, 
the  sides  of  which  were  comparatively  smooth,  and  were  developed 
doubtless  during  the  time  the  shaft  was  rotated  under  load. 
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874  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  No.  32.— 0.  R.  Steel  from  Bod  No.  1. 

A  constant  load  was  employed  throughoat  the  test,  giving  the  maxi- 
mnm  fiber  sti'ess  53,000  ponnds  per  sqnare  inch.  The  shaft  acquired  a 
higher  temperature  while  running,  and  was  cooled  with  water  prior  to 
measuring  the  deflections  and  sets  following  the  run  of  5,000  turns. 

The  tensile  specimen  showed  an  ela&tic  limit  of  51,000  ponnds  per 
square  inch.  The  metal  in  the  rod  from  which  this  shaft  was  taken 
showed  yielding  and  increased  elongation  under  diminished  loads  after 
the  elastic  limit  was  passed. 

The  rotating  test  was  discontinued  before  rupture  of  the  shaft  was 
completed,  about  20  per  cent,  of  the  sectional  area  remaining  intact, 
which  showed  a  fine  granular  appearance  when  broken  over  the  anvil. 

The  appearance  of  the  metal  ruptured  while  under  rotating  test  was 
similar  to  the  fracture  of  test  No.  31,  the  surface  having  a  smooth, 
battered  appearance. 
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876  ENDURANCE  OP  ROTATING  SHAFTS. 

Test  No.  33.— 0.  H.  8Uel  from  Rod  No.  1. 

The  coBditions  of  test  were  the  same  ia  this  exp^Hment  as  with  shaft 
No.  32,  and  the  endarance  under  test  nearly  the  same ;  the  total  num- 
ber of  rotations  being  23,850  for  this  shaft,  against  23,100  for  the  former. 

The  metal  was  ruptured  on  opposite  sides  of  the  shaft,  the  test  being 
discontinued,  leaving  40  per  cent,  of  the  sectional  area  intact. 

When  finally  broken  across  the  anvil  the  different  parts  of  the  firac- 
tured  surface  presented  the  characteristics  previously  noted. 
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878  ENDURANCE  OF  KOTATING  SHAFTS. 

Test  No.  34.— 0.  H.  Steel  from  Bod  No.  1. 

The  shaft  was  mn  under  the  same  maxituam  fiber  stress  as  in  the 
two  preceding  tests,  53,000  pounds  per  square  inch. 

It  was  annealed  in  an  oil  bath  at  the  temperature  of  589^  to  595^ 
F.,  after  each  of  six  consecutive  runs  of  5,000  rotations  each. 

After  the  final  annealing  and  prior  to  rupture  there  were  two  inter- 
vals of  rest  of  32  and  66  days  respectively. 

The  micrometer  readings  made  before  the  shaft  was  rotated  showed 
small  permanent  sets  which  increased  after  running  up  to  the  time  of 
annealing. 

After  each  annealing  and  the  concurrent  interval  of  rest  the  sets 
were  at  first  small,  but  increased  after  the  shaft  had  been  run  as  before. 
The  saihe  phenomena  were  exhibited  by  the  shaft  following  the  longer 
periods  of  rest  without  annealing. 

Low  annealing  temperatures  were  employed  because  it  had  been 
shown  by  other  experiments  upon  alternate  stresses  by  tension  and 
compression  that  ^  disturbed  elastic  limit  was  sensibly  restored  by 
exposure  to  comparatively  low  annealing  temperatures,  hence  it  was 
desired  to  investigate  the  eifect  of  such  annealing  upon  the  ultimate 
endurance  of  these  shafts. 

While  in  this  test  and  the  test  of  the  following  shaft,  which  was  also 
annealed,  there  is  evidence  of  greatly  increased  endurance,  yet  subse- 
quent tests  have  introduced  conflicting  evidence  upon  this  point. 

The  metal  which  fractured  while  rotating  comprised  60  per  cent,  of 
the  sectional  area.  This  part  of  the  surface  presented  a  erescentshape 
outline,  with  the  dull  leaden  battered  appearance  typical  to  this  manner 
of  fracture.  The  fracture  was  completed  over  the  anvil,  the  balance 
having  a  silky  appearance. 
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884  BNDUBANCE  OP  ROTATING  SHAFTS. 

Test  No.  36.— 0.  R.  Steelfrom  Rod  No.  1. 

Tested  under  53,000  poauds  per  square  inch  maximum  fiber  stress 
and  annealed  at  595^  F.  after  intervals  of  10,000  rotations.  Sm^odl 
permanent  sets  were  displayed,  due  to  loading  before  the  shaft  was 
rotated.  After  rotation  the  sets  increased,  but  were  diminished  at  each 
successive  annealing. 

A  period  of  rest  of  24  hours  after  the  shaft  had  made  20,000  rotations 
was  not  followed  by  any  material  reduction  in  the  sets,  in  this  respect 
differing  ft*om  tbe  preceding  shaft. 

The  test  was  discontinued  when  40  per  cent,  of  the  sectional  area  was 
ruptured.  The  principal  fracture  extended  inward  from  one  side  of  the 
shaft ;  a  small  crack  on  the  opposite  side  had  begun  to  develop.  The 
balance  of  the  fracture  when  completed  over  the  anvil  displayed  a  gran- 
ular appearance. 

A  few  additional  rotations  would  have  completed  the  rupture  of 
these  shafts  in  the  testing  apparatus,  the  tests  generally  being  discon- 
tinued at  a  time  immediately  preceding  complete  rupturCy  when  there 
was  violent  wabbling  of  the  shaft. 
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Test  No.  60.— 0.  H.  Sted  from  Bod  Jlo.  2. 

This  shaft  and  the  others  from  the  same  rod  were  ran  under  the 
constant  fiber  stress  of  50,000  pounds  per  sqaare  inch  until  raptured. 

The  initial  loading  before  rotating  showed  small  sets,  which  were  very 
much  increased  at  the  completion  of  1,000  turns,  and  so  continued  to 
the  end  of  the  experiment. 

A  typical  fracture  occurred. 
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Test  No.  61.— 0.  H.  Steel  from  Rod  No.  2. 

Duplicate  test  of  No.  50^  excepting  this  shaft  was  annealed  in  an  oil 
bath  at  the  temperature  of  500^  F.  upon  the  completion  of  13,000  rota- 
tions. 

Small  sets  were  shown  during  the  initial  loading,  which  were  in- 
creased, however,  after  rotating,  again  diminished  after  annealing,  and 
then  increased  as  the  test  progressed. 
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Test  No.  62.— 0.  H.  Steel  from  Rod  No.  2, 

The  test  was  interrupted  at  the  coinpletioD  of  10,000  rotatious,  and 
rested  without  load  for  a  period  of  41  days.  Loadiug  and  ineasiiriD  j? 
the  shaft  after  resting,  the  sets  were  very  small,  but  were  increased 
when  measured  after  completiuj^  1,000  rotations  additionaL 

The  shaft  was  annealed  twice,  after  13,000  and  23,000  rotations 
respectively,  the  effect  of  which  was  shown  by  the  diminished  sets  as 
before  mentioned  in  other  tests. 

Increased  sets  followed  the  renewal  of  the  test,  yet  from  the  gradual 
manner  of  their  increase  the  shaft  was  apparently  slow  to  resume  its 
former  condition. 

A  typical  fracture  occurred. 
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900  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  Ko.  63.— 0.  fl.  Steel  from  Rod  No.  2. 

The  shaft  made  5,000  rotations  and  then  rested  without  load  41  days. 
The  sets  which  were  observed  after  resting  were  small  compared  with 
those  which  preceded,  bat  this  apparent  rigidity  was  lost  when  rotations 
began. 

The  shaft  was  annealed  six  times  at  500<^  F.  at  intervals  of  5,000  rota- 
tions, the  first  annealing  being  done  when  8,000  rotations  had  been  made. 

A  temporary  reduction  in  the  sets  followed  each  annealing. 


ENDUBANCE   OF   ROTATING   SHAFTS. 


901 


§ 


i 


a 
o 

1 


n 


s> 

fl 

•c 

1 

>« 

(N 

§ 

1 

1 

^ 

^ 

^ 

W 

^ 

S 

5 

be 

1 

a 

hi 

« 

•4-» 

c5 

P 

a 

1 

1 

a 

S 

^ 

4> 

o 

P4 

^ 

g 

•^ 

a 

o 

•M 

eS 

-M 

o 

M 

Cm 

O 

'O 

CO 

s. 

.s  o 
9 


I 
I 


I 


.  I 


(S 


1 

3 


Sf2&    SSS    2S| 

ooo     ooo     eoc 


I 


ggs  §E^  iil  III  ili  ii^  ^gg 

§§o  ooo  ©§o  §§2  o§o  Soo  ooo 


1  ;  «iii  .m   iii  §i§  §i§  §ss  ill  iii  3i§ 


«     I     «> 


.23^:    528    iss    saf§    §5SS    SS3S 
§--1  ---  -rr  r--  ---:  -':- 


sir 


<iii  ill  m  §is  i§§  iss 


-Id        Mr-«C4        — CM«        mWW 


t  06  tH 


iii 


cs>c  «     Qio  o     0«  u     qa  o     e«  o     e«  4 


Q>o  u      cS>o  w      diO  o 


ill 


i     §     I     i 


i 


902 


ENDTTBANCE  OF  BOTATIKa  SHAFTS. 


1 

§ 


■S 
I 


I' 
I 

I 

S 

6 


1. 


if 

n 


a 

§ 


H 


I 


liii   ill  ill  ill  ill  ill  ill   ill  ill  III 


J§§1    SSS  ooo  SSo  ooe  ooS  Soo 


|3||   III  |g|  |S§  §11  .§11  |S|   III  g||  ill 


;l§  §S8  SSI  igg  Si§  Sz§  m     Us   l§§  §&§ 


IsIS  §§§  Sll  iss  Hi  ii§  liS  ill  lis  ^ss 


QiO  9  tS«o  o      «l<o  o      tSfO  o      <l.e  o      iSiO  o      tSA  o  0>o «      QfO  o      9<e  o 


§ 


§      § 

«r        of 


§    § 


§ 


§    § 

i      a" 


§      I      I      I      § 

rn-  ^  ^  -4-  ^- 


§         § 


ill. 


BNDTTKAHOE   OF   BOTATINQ   SHAFTS.  903 

s   .  « 

3  I 


S 

i  3 

1  ! 

I  i 

a  M 

Pi  ^ 

I  I 

i|  h 

n  9 


ill  III  ill 

ill  ill  ill  ill  ill  ill 

ill  ill  ill 

ill  ill  ill 

ill  ill  ill  ill  HI  ill 

ill  ill  ill 

. 

Ill  ill  III 

§11  S|i  III  ill  III  III 

ill  ill  III 

§11  i§§  III 

III  III  iig  III  m  ill 

III  III  ||§ 

ill  ill  III 

ill  III  ill  ill  ill  III 

ill  ill  III 

«.«  o     e«  «     9.0  « 

§     1     § 

S        5-         tf 

§§§§§! 
tf      S      8*      a       If      rf 

ill 

a     ^     !g 

§         §         § 

^                ^                ^ 

.     1     i     1     1     1 

®                    ^                   ^-                   ^-                   r^                  ^ 

'  I  I 

904 


ENDURANCE  OF  BOTATING  SHAFTS. 


0 
P 

•43 

a 
o 
O 


^1 

I 


^ 


CO 


I 


1 

i 

I 

a 

8 


.a 

P4 


a 

H 

I 

a 

i 

a 

i 


i^ 


Is 


li§ 


»3d        OoS       OoS  9C 

5o«H   «-i^9   M^o    oe 
5oo  eoo  ooo    <5c 


§§§  lol  o§§  ols  loo  §§§    §S§ 


1 

Ml  ili  Sis 

Hi 

pi 

.1936 
.1948 
.1969 

.,1925 
.1946 
.1956 

W. 

Ill 

iii 

1 

^|ss  ill 'ill 

ill 

ISi 

ill  §11 

W. 

Pi 

W. 

^§§1  ill  §l§ 


pio^      ooc-t*     cifloeo      -49tS      *^'9S9      *'>9^  «^^»i4 

|si  i%^  sii  §11  ill  ill   §i§ 


0.O  o      tt>o  u      <S>e  u  CS.O  u      e.o  V      Qa  t»      tt.o  o      QiO  o      «)iO  «  QiO  «> 


ill        ill 

IS  S?  e^  e«  Si  ^ 


§       §         I 


I       I 


§  §  § 


I 


ENDU&ANCE   OF  BOTATINQ   SHAFTS 


905 


11! 


i^   sis 


ill  ill 


§s§  ill  §§i  iis  i§§ 


§§s  §si  SIS  m  s§i 


sgs  sss;  s|s  sss  sas 
sis  sss  Sss  sss  ssi 


t^A  o   <SiO  o   9>o  «   tt«  o   6iO< 


I   §   §   I   I   § 

M        W        B        W        W        ^ 


i    I    §    I 


I 


9oe 


ENDtRABfdE   01^    BOtAtlNO   SHAFTS. 


d 
o 

CO 


§ 

I 
<5 


S5 


& 

'C 

oB 

fO 

• 

'd 

e^ 

0 

<D 

1^ 

d 

s 

^ 

!^ 

Is 

4^ 

1 

?fs 

d  4^ 

® 

^ 

His 

tq 

ii 

o 

53  2 
p  g 

i 

^  a 

o 

$  S 

l^i 

P^OQ 

^  4^ 

•^d 

9'"^ 

a% 

11 

S  d 

•ss 

'd 

'd  d 

i  ^ 

CS 

^»  o 

^•^ 

^  . 

^^ 

»•« 

hi 

o 

-§ 

•ii^i  $M  iss  ssss  sgs  sisc  i§§  ss!S  ii§ 

^eooe  oSo  ooe  ooo  ooo  ooo  oo9  ooo  ooo 
H *' 


ill. 

k  I-  •  a 


<iii  §li  si|  i§i  Isl  sis  i§§  p§  Sli 

^ 

-sSsS  ««S  SS§  -§^  S**  sse  s:f2  8?t|  §f5§ 

<«OI09       iO>0>t)        IftiAirS        iCiAO       StAie       M^A  "AOtO       IQtOiA       9<^«S 

I--".  ".1-  -.11  l-.l  -.-.I  111  111  111  111 

«iii  lis  Hi  isi  i^i  Hi§  ill  III  IIS 

^ ■ .•• 


QiC  V        0.0  V        ttA  «»        tSO  «        tSA  «        e.O  O        13 •O  O        0.0  0        9ie  o 


§     I     §     §     §     §     i     § 

*  kT  nf  ^rf'  t^ 


E4  Bi 


I     i. 


§    § 


ENBUB&NCE  OF  SOtAttNO  SHAFTS. 


907 


'I 

i! 

I* 


1 

o 


IS 

e 

I 

3 


ill 

III 

III 

ill  ill  ill 

ill 

11 

m 

iii 

0126 
0U70 
0100 

0025 
0162 
0116 

ill 

38S 

§3§ 

ill  ill  ill 

ill 

Hi 

111 

ill 

ill  III 

III 

ill  III 

ill  III  ill  III 

ill 

pi 

III 

ill  III 

323 

S22 

gss 

ill 

III  III  ill 

§11 

III 

III 

III 

III  i2l 

III 

III 

ill  m  in 

ill 

III 

ill 

m 

ill  III 

««« 

Oa« 

tS'O  V 

0.0  «   <l'0  «   ttA  o 

««« 

«AO 

9a  o 

«A«> 

OAo  erf& «» 

i 

of 

§ 

1 

of 

i.  i  1 

s"   s   ?f 

!S 

i 

i 

1  " 

§  § 

^      a- 

§ 

f-J" 

e 

§ 

^4^ 

§  §  -  § 

^        ^        ^ 

1 

o 

§ 

i 

i   § 

908 


ENDURANCE  OP  ROTATING  SHAFTS. 


% 


•43 

a 
o 
O 


1 

5 


a 

8 


! 

I 

I 

a 

6 


I 


s- 


VQ 


<ge>^      SSo    oSS    ^oo    5hS2    S!hS    sSs 

§Soe    oSo  ooo  ooS  ooo  Soo  Soo 


ill  ill 


r4e 


ill  ill  ill  iii  ill  ill  ill  ill 


1^ 

hi 


6 


1 


.9 
1 

« 

6 


'8 


I 


^Mi     §i§  §il  |il  l§3  isi  §§§  §p  §11  §§§ 


4§is  ip  pi  §is  i|i  ill  s§3  §§i  Pi  sss 

^fn^^r-t  ^*HfH       ^^ri       rSMrM       il  iH  r^       tH^M       fH  iH  v^  iHiH^       r4«H^        rHMr^ 


itm   III  ill  ill  §§1  ill  ill  ill  ill  iii 


3 

i 


0.0  o  0>O  «       QiO  o       tS«0  o       6A  «>       tt<0  O      ttiC  O  Oi«  e       0«  u       Orf 


1 
s 


§ 


s 


§     §    § 

3'      *      a 


I 


I 


i     § 


i 


lis 

2  »s  5  • 


I 


§        I       § 


I 


§         § 


ENPUBANCE  OF  KOTATINQ  SHAFTS.  909 

d  it 

I  I 

§  I 

I  ^ 

3  S 


I 


8 


^1  i 


ill  ill  ill  III  ill  ill  ill  ill  ill  in  ill  ill 
ill  ill  ill  m  ill  ill  ill  ill  ill  §ii  ill  ill 


§§i  si§  III  lis  PI  ill  §11  sii  §3§  III  §§§  §ii 


§§s  p3  i§s  pi  §!§  §i|  1^1  s§§  §s§  §g§  m  Ss§ 

^X^fH    ^f-»r<   i-4i-«»H     ^rtr^       ,^f^,^       fm^^^f^       ^,mtf^       yai^^   p^,^^^      r^,^,^   ,4,114,1^   ,Hr-(i^ 


ill  §11  ill  ill  ill  ill  ill  111  III  III  IIP  ill  . 


§§§   §§§§§§   ill 

jS        t;         if  2f        «f        8*        S         Sf        ^  S'        3'        !f 


l§§  eiiii  §§ 


910 


ENDURANCE  OF  ROTATINQ  SUAtTS. 


% 

.s 

a 
o 

2 

I 


u 

^ 


I 


is 

B 

« 


1 


ilL 


f 


H 

M  iii  iii  - 
^iil  III  M 

^iii  III  §3§ 

►S 

iiii  III  III 


<SiO  o      Q<o  «      OO  « 


I       i 


I         § 


I     -   § 
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Test  No.  65.— 0.  E.  Steel  from  Bod  No.  3. 

Shafts  from  rod  No.  3  were  each  tested  nnder  45,000  poands  per  sqaare 
inch  maxironm  fiber  stress. 

The  test  of  this  shaft  was  coptinaons,  excepting  the  intervals  of  time 
necessary  to  make  observations  npon  its  deflection  and  the  permanent 
sets;  also  the  shaft  rested  over  night  at  the  close  of  50,000  rotations. 

There  was  a  gradual  increase  both  in  the  maximum  set  and  the  total 
deflection.  Thus  we  observe  the  maximum  set  '^0004  and  the  mean  deflec* 
tion  '^0333  under  the  initial  load,  both  of  which  values  increased  after 
the  shaft  had  been  running,  ajid  finally  the  last  observations  made  prior 
to  rupture  gave  the  values  '^00S3  and  '^0346  respectively. 
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914  ENDtJRANCE   OF   ROTATING  SHAFTS.  ? 

Test  No.  56.^0.  H.  steel  fnm  rod  No.  3. 

Annealed  six  times  at  500^  F.,  at  intervals  of  10,000  rotations, 
the  final  annealing  being  done  when  03,000  rotations  were  completed. 
After  a  fnrtber  run  of  53,900  rotations  tbe  shaft  ruptured. 

The  effect  of  annealing  on  the  magnitude  of  the  sets  was  the  same 
as  recorded  in  previous  tests. 
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Test  No.  58.— 0.  H.  steel  from  rod  No.  3. 

Annealed  six  times  at  intervals  of  5,000  rotations,  the  final  annealing 
being  done  apon  the  completion  of  33,000  rotations. 

Observations  on  deflections  and  sets  were  made  up  to  38,000  rota- 
tions, after  which  the  ran  was  continuous  until  the  shaft  raptured.    . 
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Test  No.  70.— O,  H.  steel  from  rod  No.  4. 

Shafts  from  rod  No.  4  were  all  rtin  under  the  same  maximiim  fiber 
stress,  45,000  pounds  per  square  inch. 

A  moderate  heating  of  the  shaft  accompanies  stresses  whicii  ca^ase 
decided  permanent  sets,  the  metal  in  the  vicinity  of  the  middle  beskriugr 
attaining  temperatures  from  100^  F.  upward,  according  to  the  ma^^i- 
tude  of  the  sets  and  the  speed  of  rotation. 

When  no  mention  is  made  of  the  temperature  the  heating  was  mod- 
erate, perceptible  to  the  touch,  and  ranging  from  atmospheric  temper- 
ature to  about  120O  f. 

This  shaft  acquired  a  moderate  temperature  while  running,  percsept- 
ible  to  the  touch. 

Micrometer  obsen^ations  were  made  up  to  the  time  of  reaching  lO^OOO 
rotations,  after  which  the  testing  was  continuous  until  the  shaft 
ruptured. 


I 

ii 


ENDURANCE   OF   JtOTATINO   SHAFTS. 


937 


1 


I 

00 

hi 


O 

I 


a 

§ 

1 

« 


Pi 

a 

•g 
s 

a 

$ 

I 

t 
I 

a 


P4 


S 


QQ 


1 


1 
I 


1 


«3 


I 


i 


HI. 


r 


ill 


S3S    22S    8SS2S 

ill  §11  lit 


Jii  ill  ill  ill  ill.  ill 


I 


IIS  §§g  §i§  isi  S3§  §§§ 


I 


§g§  §§§  sss  g|§  IsS  §l§ 


^lii  ill  ill  ill  III  ill 


Q.e  o   9«  V   «««   e,o  «  e.o  u   Qrf 


S    g    8 

o     e      o 
cf  n  to 


I 


ill 

ef  iS  ^ 


938 


ENDXTRANCE   OF   KOTATINQ   SHAFTS. 


o       a 

1  ^ 

s      ^ 

s  ^ 

«     -rj 

s   s 

<»      S 

.1  s 

-^            4d 

1      ^ 

O        rrj 

«    B 

9 

.•    a 

^   1 

^   § 

fl 

^ 

^   ^ 

*•- 

«  fe 

k 

C3        O 

!| 

1    -s 

4^       ::3 

^ 

^  5 

1 

3   ^ 

E^ 

<5 

^    'S 

s      _ 

• 

fl    a 

iH 

l> 

a    S 

o 

t4    ii 

>^ 

t  s 

1   "s 

OQ 

%    a 

.4^ 

O            ^ 

M      .o 

•*-•     rs 

o       g 

r^           O 

1    1- 

CQ       ;t4 

.•   s 

;h    ^  . 

*r  .45| 

®2  «  © 

Diam 
ord  of 

This 
ring  th 

'§       'O 

I 


III. 

Hi' 


2 
9 


t 


00 


ill  ill  i 


oio         oil     o§S 


jSSS  Ae&S     oa»a     SS3 


<§ii  §§s  ill  iSI 

B**'  


^111   ill  ill  if 


0«  O  <iA  u      <).«  o       Qa  o 


§     i     g 


i       I 


4% 


ENDimANCE  OP  ROTATING  8HAFT6.  939 

Test  No.  72.— 0.  H.  steel  fnm  rod  No.  4. 

No  micrometer  observations  made. 

The  shaft  was  initially  heated  to  the  temperature  of  120o  F.,  approx- 
imately. 

The  temperature  increased  daring  the  continnance  of  the  test,  and  at 
the  time  of  rapture  had  reached  a^nt  180o  f. 

The  shaft  raptured  at  60,000  rotationSi  under  the  maximum  fiber 
stxess  of  46^000  pounds  per  square  incbi 
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ENDURANCE  OF  BOTATING  SHAFrS  941 

Tests  Nos.  103  to  106,  inclusive,  were  shafts  from  O.  H.  steel  rod  No.  4a. 

They  were  ran  at  a  speed  of  2,200  rotations  per  minate,  all  working 
ander  the  same  fiber  stress,  45,000  pounds  per  square  inch. 

Test  Ko.  103  was  begun  with  the  shaft  cold,  but  allowed  tP  increase 
in  temperature,  due  to  the  set€  which  the  metal  received  and  the  high 
rate  of  speed  at  which  it  was  driven. 

Judging  from  the  color  of  the  cylindrical  surface  at  the  middle  bear- 
ing after  the  test,  which  was  a  purple,  the  temperature  rose  to  about 
6iK)OF. 

Bupture  occurred  at  46,200  rotations. 

Nos.  104  and  105  were  tested  cold,  a  stream  of  water  being  played  on 
them  at  the  middle  bearing  during  the  tests. 

They  ruptured  at  58,000  and  64,000  rotations  respectively. 

No.  106  was  initially  heated  by  means  of  a  gas-burner  until  it  was 
blue,  the  estimated  temperature  being  600^  F. 

The  gas  was  turned  off  when  the  test  began,  the  temperature  after 
this  being  maintained  by  reason  of  the  rapid  rotations  under  loads^ 
which  caused  sets. 

Bupture  occurred  at  57,000  rotations. 

Test  No.  74.— 0.  H.  steel  from  rod  No.  5. 

Under  45,000  pounds  per  square  inch,  maximum  fiber  stress,  2,000 
rotations  were  made,  then  the  load  was  increased  to  48,000  pounds  per 
square  inch,  and  maintained  for  the  remainder  of  the  test. 

The  other  shafts  from  rod  No.  5,  were  run  under  the  latter  stress. 

A  stream  of  cold  water  flowed  continually  over  the  middle  bearing 
of  this  shaft  during  the  test,  keeping  the  temperature  at  about  65<^  F. 
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ENDURANCE  6f  ROTATING  SHAFTS.  943 

Test  No.  76.— 0.  H.  steel  from  rod  JVi).  5. 

The  sbaft  was  initially  heated  by  means  of  a  gas-barner  to  aboat  15(K> 
P.,  then  measared  while  hot,  after  which  the  temperature  was  increased 
to  aboat  18(K>  F.  and  kept  there  during  the  test. 
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ENDUBAKCE  OF   ROTATING   SHAFTS.  947 

Test  No.  83.— 0.  H.  sted  from  rod  No.  6. 

This  and  following  tests  of  shafts  from  rod  No.  6  made  under  the 
maximnm  fiber  stress  of  45,000  poands  per  square  inch. 

The  test  was  began  witb  the  shaft  oold ;  it  gradually  acquired  a 
higher  temperature,  and  reached  about  150^  F.  at  the  dose  of  the  test. 
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ENDURANCE   OP   ROTATING   SHAFTS.  949 

Tbst  No.  84.— 0.  H.  steel  from  rod  No.  6. 

The  shaft  was  ioitiatly  heated  by  means  of  a  gas  burner,  which  was 
lighted  1  hoar  and  25  minutes  before  the  shaft  was  run. 

The  temperature  of  the  shaft  at  the  commencement  of  the  test  was 
about  300O  F.,  and  had  risen  to  337o  F.,  when  10,000  rotations  were 
made. 

The  temperature  continued  to  rise  as  the  test  progressed,  the  gas 
burner  being  l^ept  lighted,  and  reached  385^  at  29,900  rotations. 

The  shaft  was  then  cooled  and  rested  16  hours  without  load,  after 
which  it  was  again  heated  to  356^  F.,  and  the  test  resumed. 

At  70,000  rotations  the  temperature  was  410^  F. 

The  shaft  ruptured  at  87,550  rotations,  the  temperature  then  being 
4320  F. 

Test  No.  86.— 0.  H.  steel  from  rod  No.  6. 

Tested  hot. 

Gas  was  lighted  1  hour  and  25  minutes  before  rotations  began,  the 
thermometer  indicating  344^  F.  at  the  commencement  of  the  test. 

At  20,000  rotations  the  temperature  had  increased  to  386^  F.,  which 
continued  to  rise,  at  40,000  rotations  the  thermometer  indicating  382^ 
F.,.and  at  60,000,  396°  F. 

Rupture  occurred  at  61,800  rotations. 

Test  No.  86.— 0.  H.  steel  from  rod  No.  6. 

The  shaft  was  initially  heated  by  means  of  a  gas  burner,  which  was 
lighted  20  minutes  before  the  test  was  begun.  The  thermometer  indi- 
cated 300O  F.  at  the  commencement  of  the  test. 

At  15,000  rotations  the  thermometer  indicated  387<^,  and  at  30,000 
rotations,  402^  F. 

The  gas  was  now  turned  off  and  the  shaft  cooled  with  water,  after 
which  the  test  was  resumed  with  the  shaft  cold. 

It  was  allowed  to  increase  in  temperature,  but  without  external  heat- 
ing, and  reached  about  150^  F.  at  the  end  of  the  test. 
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ENDURANCE   OP   ROTATING   SHAFTS.  951 

Test  No.  87.— 0.  E.  steel  from  rodJfo.  7. 

This  aud  the  following  shafts  from  rod  No.  7  were  loaded  with  45,000 
pounds  per  squaro  inch  maximum  fiber  stress. 

It  was  initially  heated  by  means  of  a  gasf  burner  to  300^  F.  at  the 
commencement  of  the  test. 

After  15,000  rotations  the  thermometer  indicated  412<^  F.,  which  in- 
creased to  4680  at  aO,000  rotations. 

The  gas  was  turned  off  and  the  shaft  cooled  with  water. 

The  test  was  resumed,  allowing  the  shaft  to  increase  in  temperature, 
but  without  external  heating.  It  acquired  the  temperature  of  about 
150O  F.  at  the  end  of  the  test 
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ENDURANCE   OP   BOTATING   SHAFTS.  963 

TfcST  No.  SS,—0.  B.  Steel  from  rod  No.  7. 

The  test  began  with  the  shaft  iDitially  heated  to  4100  F. 

After  20,000  rotations  the  thermometer  indicate  426^  F. 

Theii  followed  an  interval  of  rest,  without  load,  of  15  hoars. 

The  shaft  was  again  heated  by  a  gaa  burner,  and  the  test  resumed. 

After  40,000  total  number  of  rotations  the  thermometer  indicated 
400O  F.,  which  temperature  was  increased  to  412^  and  416^  at  60,000 
and  80,000  rotations  respectively. 

At  the  time  of  rupture  the  temperature  was  410^  F, 

Bupture  occurred  at  95,400  rotations. 

Test  No.  89.— 0.  H.  steel  fr&m  rod  No.  7. 

The  shaft  was  initially  heated  by  means  of  gas  burners  to  the  esti- 
mated temperature  of  liHP  F.    At  this  temperature  tbe  test  began. 

The  shaft  made  11,400  rotations  when  excessive  yielding  by  trans- 
verse deflection  set  in. 

There  was  insufficient  power  in  the  belting  of  the  testing  apparatus 
to  drive  the  shaft  in  its  present  deflected  condition,  hence  the  hot  test 
was  discontinued,  the  shaft  cooled  with  a  stream  of  water,  and  the 
test  afterward  resumed  cold. 

A  few  turns  of  the  apparatus  were  made  by  hand  which  straightened 
the  shaft  somewhat;  it  was  then  run  by  power,  at  the  usual  rate  of 
speed,  400  rotations  per  minute.  Violent  wabbling  occurred  and  con- 
tinued for  awhile. 

After  20,000  rotations  the  wabbling  still  moderately  severe,  had 
diminished  considerably  over  the  most  violent  state,  and  continued  to 
run  in  about  the  same  manner  to  the  close  of  the  test,  the  shaft  ruptur- 
ing after  117,900  rotations. 

Test  No.  90.— 0.  H.  steel  from  rod  No.  7. 

Duplicate  of  test  No.  89. 

The  shaft  was  heated  and  made  17,600  rotations  at  the  estimated 
temperature  of  700^  F.,  then  cooled  with  water  and  run  cold  for  the  re- 
mainder of  the  test.  « 

The  shaft  ruptured  at  140,360  rotations. 

Test  No.  111. — 0.  H.  steel  shaft  from  a  steel  bar  marked  15. 

This  bar  was  from  a  lot  of  steel  used  in  the  second  series  of  tempera- 
ture tests,  and  has  the  following  chemical  composition: 

Elements :  Per  cent 

C 72 

Mn 76 

Si 20 

8 056 

P 086 

Cn 186 

Fe  by  difference 97.992 

The  test  was  made  for  the  purpose  of  determining  whether  the  de- 
flection of  the  shaft  sensibly  varied  on  account  of  difference  in  speed 
of  rotation,  and  comparative  observations  were  made  under  difierent 
fiber  stresses. 

The  maximum  speed  was  2^200  turns  per  minute. 
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As  descril>o«l  in  n  ])rovi  iis  ro]»oi  t  {^oq,  Itvpovi  1888,  page  782)  the 
deflections  were  measurcsl  l»y  nirjuis  of  si  mirromiter  iDOunte<l  on  a 
croj^s  bar  below  tlie  shaft  and  very  ne.ii  is  niiddli*.  bearing. 

Tbe  niicroniiter  made  enntact  with  tht*  unfb'r  s)4le  of  tbesliAft,  and 
the  snialb  r  ol  two  comparative  leadings  indicatid  the  greater  deflection 
of  the  shaft. 

This  shaft  was  not  quite  ."(traight  at  tlio  conimrni^cment  of  tbe  test, 
causing  a  slight  wabbling  motion  when  rotated,  ^h.ch  interfered  with 
aeenraey  of  uieasmentents  within  narrow  hniits. 

In  the  tabnlated  deiails  of  the  test  are  coin mn.s  of  figures  allowing 
tbe  fiber  stiv.^ts,  the  total  numln'r  4»f  rotations  niaile,  and  the  micrometer 
readings  takvn  at  fidl  speed  of  the  shaft,  i\20)  rotations  per  minute, 
and  again  when  the  .slii^ft  wms  slowly  tnrinMl  by  hand. 

Two  other  columns  wliich  are  deduced  tioni  the  micrometer  reAdiu^s, 
show  the  apparent  dilference  in  the  detiection  at  these  two  ra^tes  of 
speed. 

It  api)ear8  from  these  readings  that, generally  the  shaft  appeared  to 
deflect  more  when  slowly  turned  than  w  lien  at  full  speed. 

It  is  thought,  however,  that  this  effect  is  due  mainly  to  the  fact  that 
the  shaft  was  not  quite  straight 

Certainly  as  the  fiber  stress  was  increased  the  differences  in  de- 
flections decreased,  and  we  are  led  to  con  bide  that  a  speed  has  not  yet 
been  reached  which  causes  a  sensible  chinge  in  the  deflection  of  a 
rotating  shaft  loailed  within  the  ela^itic  liuiit  of  the  metal. 

Tdble  showing  observations  on  the  toinl  deflection  of  shaft  at  differeni 

rates  of  sjncd. 


Maxim  mil 

fiber  HttC'iM 

per  Miiuuru 

inch. 

Number 

of 
rotations. 

Micromvt* 

r  readings. 

Greater  deflection. 

SppiMl 
2,  2UU. 

Slowly 
tamed. 

Speed 
3,200. 

Slowly 
tamed. 

P<mnd9. 
20,000 

30,000 

40,000 
60,000 

0 

1.400 
2,  tiOi.t 
3.700 

3.700 

5.l«00 

6,100 

7.660 

11,  770 

20,  000 

2^,900 

40,000 

40,000 
45,100 
50,200 
65, 000 
60,060 

60,050 
66,650 
70,000 

Inch. 

Inch. 
.6811- 
.5806 
.6818 
.6810 

'     .5206 
.5106 
.6190 
.5185 
.6105 
.6207 

.52«r» 

.5202 

.  4%f  3 
.4-.>4 
.4-»«l 
.  45K7 
.45d4 

.  39P0 

Inch. 

Ineh, 

.5810 
.5810 
.5825 

.0004 

.0008 

.0015 

.6316 
.6210 
.5210 
.5200 
.5205 
.5210 
.5210 

.0010 
.0020 
.0025 
.Oi'OS 

.oihIs 

.OC<M> 

.0(»i)2 

.4590 
.4585 
.4690 
.4586 

.0006 

.0004 
.0003 
.0001 

.8950 

.0002 
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956  ENDURANCE  OP  ROTATING  SHAFTS. 

Test  No.  110.— .0.  H.  steel  shaft  from  a  steel  bar  marlefi  21. 

Tills  bar  was  from  a  lot  of  steel  used  in  the  second  series  of  temper- 
ature testSf  and  had  the  following  chemical  composition : 

£1  eraen  ts :  P«r  oen  t. 

0 1.  14 

Mn - lO 

Si IS 

S Tr. 

P 018 

Co O 

Fe  by  difference 9d.59S 

Speed  of  tests,  2,200  rotations  per  minute. 

Tested  for  the  same  purpose  as  Ko.  Ill,  page  953. 

In  this  test  the  greater  deflections  .predominated  at  high  speed,  in 
only  two  instances  were  the  deflections  greater  when  slowly  tbmed, 
until  the  flber  stress  was  increased  to  50,000  pounds  per  square  incb, 
when  the  deflections  were  much  the  greater  at  slow  speed.  When 
slowly  turned  the  shaft  was  rotated  by  hand. 

The  efi'ect  of  high  speed  in  diminishing  the  deflection  of  shafts 
loaded  above  their  elastic  limits  has  been  referred  to  in  previous  re- 
iwrts. 

Subsequent  observations  showed  the  fiber  stress,  60,000  pounds  per 
square  inch,  exceeded  the  elastic  limit  of  this  shaft,  thus  accounting 
for  the  diminished  deflections  observed  under  this  load  when  ran  at 
high  speed. 

Table  shomng  observations  an  the  total  deflection  of  shaft  at  different 

rates  of  speed. 


MaxImiiDi 

fiber  atress 

per  sQuare 

inoD. 

Number  of 
rotatioDtt. 

Micrometf 

Speed 
2,200. 

r  rendings. 

SlowW 
tarnea. 

Greater  i 

Speed 
3.200. 

lefleotioD. 

Slowly 
turned. 

Foundt, 
0 

20,000 
20'000 

30,000 
40,000 

60,000 

I-nck, 
J 

Inck, 
.7046 
.7026 
.6870 
.6836 
.5820 
.6826 

.5288 
.5228 
.6209 
.5214 

.4627 
.4622 
.4631 
.4616 
.4621 
.4611 

.4042 
.3990 
.3960 
.3911 
.8838 

IncK 

JimA. 

) 

2.000 
4,000 

4,000 
4.800 
6000 
6,750 

6,750 
8,870 
9.770 
10,600 
11,360 
12.200 

12,200 
13,200 
14.100 
14,900 
16^860 

.6819^ 
.6819 

."666i" 

.0007 

.6210 
.5218 
.5214 

.0018 

.000» 

0. 

.4620 
.4690 
.4600 
.4620 
.4618 

.0002 
.0041 
.0016 
.0001 

.0067 

.4020 
.3090 
.3960 
.8900 

.0030 
.0030 
.0049 
.0068 
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958  ENDURANCE  OF  BOTATINO  SHAFTS. 

Test  No.  il^—Wraught-inm  $ha/t  from  rod  No.  1. 

The  test  was  began  with  the  maximiim  fiber  stress,  25,000  poands 
per  sqaare  inoh,  which  was  increased  by  1,000  poands  per  fiqoare  iDoh 
increments,  after  successive  mns  of  5,000  tarns  each. 

Slight  sets  were  displayed  ander  the  first  load,  bat  did  not  increase 
rapidly  until  29,000  pounds  per  square  inch  fiber  stress  was  applied. 

The  shaft  finally  ruptured  under  47,000  pounds  per  square  inch  fiber 
stress,  after  having  made  111|600  rotations. 
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964  ENDUBANCE  OF  ROTATING  | SHAFTS. 

Test  No.  42 WrouglU4ronskafifromrodlfo^  X. 

The  test  was  made  with  the  fiber  stress  40,000  poands   per  square 

IDCh. 

After  completing  30,000  rotations  a  fine  <»aok  was  diftoo vered  near 
the  middle  bearing. 

The  shaft  was  now  removed  from  the  machine  and  leBted  vritfaoat 
load  a  period  of  65  days,  after  which  the  test  was  resamed  -with  the 
same  load  as  before. 

The  effect  of  the  interval  of  rest  was  shown  by  the  smaller  sets  ob- 
served afterward,  bnt  this  was  only  a  temporary  effecti  for  after  1,000 
more  rotations  the  sets  were  increased  again. 
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ENDURANCE  OF  ROTATING  SHAFTS.  967 

Test  No.  43.—  Wrought-irm  shaft  from  rod  No.  1. 

The  shaft  was  tested  ander  the  maximam  fiber  stress,  40,000  ponads 
per  sqaare  inch. 

At  intervals  of  10,000  rotations  the  shaft  was  removed  from  the  test- 
ing machine  and  annealed  at  323^  to  325*=^  F. 

After  each  annealing  there  was  a  temporary  redaction  in  the  magni- 
tude of  the  sets. 

The  shaft  finally  raptured  &t  86,200  rotations. 
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974  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  No.  i4:,—  Wrougkt4ron  shaft  /ram  rod  No.  1.  . 

The  conditions  of  this  test  were  similar  to  the  preceding,  excepting 
the  interval  between  annealings  was  increased  to  20,000  rotations. 
Eaptore  occorred  at  110,000  rotations. 
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984  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  No.  47.— TTrowpAi-fron  shaft  from  rod  No.  2. 


i 


At  intervals  of  10,000  rotations  tho  shaft  was  annealed  at  425^  P» 
with  the  same  effects  upon  the  sets  as  heretofore  mentioned.  • 

After  completing  70,000  rotations  the  shaft  rested  without  load  &  7 

period  of  44  days.  * 

This  prolonged  rest  appeared  to  have  some  influence  upon  the  sets 
similar  to  annealing,  but  in  a  less  marked  manner. 

At  the  time  of  the  seventh  annealing  the  bar  was  placed  in  a  tanls: 
containing  pine  shavings  to  cool  slowly. 

The  shavings,  which  had  been  heated  by  a  gas  burner  under  tbe 
tank,  ignitedy  and  may  have  temporarily  raised  the  temperature  of  th.e 
shaft. 
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990  ENDUBANCE   OP   ROTATING  SHAFTS.  i 

Test  Fo.  36. — Wrought-iron  %haftfrom  rod  No.  3.  i 

The  teflt  began  with  20,000  poands  per  square  inch  fiber  stress,  which  j 
was  increased  by  1,000  iK>ands  i>er  square  inch  increments  after  sue-  . 
cessive  rans  of  5,000  rotations.  \ 

Permanent  sets,  very  slight  at  first,  increased  rapidly  with  loada  at  ' 
and  above  27,000  poands  per  square  inch. 

After  the  sets  had  reached  considerable  magnitude  the  bar  was 
warmed  while  running,  reaching  a  temperature  at  90,000  rotations 
painful  to  the  touch. 

After  96,000  rotations  the  shaft  rested  without  load  a  period  of  4- 
days,  resulting  in  a  temporary  and  partial  redaction  of  the  sets. 

Gontiuoing  the  test  the  shaft  ruptared  at  129,500  rotationsi 
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1034  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  No.  69.—Wrought'iron  shaft  from  rod  No.  6. 

Diameter,  1/' ;  speed  of  rotation,  2,200  per  minute ;  length  between 
end  bearings,  33'^ 
Tested  nnder  30,000  i)oands  per  sqnare  inch  mazimam  fiber  stress. 
A  stream  of  cold  water  played  on  shaft  daring  the  test. 
Buptore  occorred  at  656,400  rotations. 
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Test  No.  80.— WrougkUron  shaft fi'om  rod  No.  6. 

The  shaft  was  initially  heated  and  maintained  at  aboat  20(P  F.  daring 
tbe  test  by  means  of  a  gas  barner,  the  heat  of  the  shaft  itself  not  being 
sut^icient  to  maintain  the  above  temperature  while  ranning. 

The  shaft  made  5G,G00  rotations  the  first  day  of  the  test^  it  then  cooled, 
but  was  reheated  the  following  morning  before  resuming  the  test. 

Buptore  occurred  at  129,600  rotations. 
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Test  No.  Sh—WroughUran  Bhaftfnm  rod  No.  6. 

Diameter,  V\  Speed  of  rotation,  4D0  per  minate.  Length  between 
end  bearings,  33'^ 

Tested  ander  40,000  pounds  per  square  inch  maximum  fiber  stress. 

The  shaft  was  initially  heated,  and  temperature  maintained  at  about 
210O  F.  by  means  of  a  gas  burner.  The  shaft  made  42,600  rotations  at 
the  close  of  the  first  day. 

It  was  reheated  the  following  morning  and  the  test  resumed,  and  had 
completed  129,300  rotations  at  noon  of  the  second  day,  when  it  cooled 
and  rested  without  load  one  hour.  It  was  again  reheated  and  the  test 
resumed. 

Enpture  occurred  at  176,100  rotations. 

The  shaft  was  badly  scored  at  the  middle  bearing  during  the  test. 


1040 


ENDUKAKCE  OF  BOTATING  SHAFT& 


% 


o 


I  •§ 


1 

1 

^--^ 

*d 

^ 

u 

rO 

a 

^ 

Ji, 

•«» 

i 

1 

§* 

Q 

.s 

^ 

a 

1. 

1 

ss 

o 

T*< 

^ 

fl 

o 

'B 

& 

o 

M 

<M 

o 

'd 

© 

Qi 

3Q 

^' 

iH 

»r  • 

!^ 

.2  o 

o 


1 


I 


Hi. 


I 


i%ll  ill  ill  ill 

>H 

^%%  sis  isi  ill 
•5 

m  III  lis  III 
I? 

iW  PI  IP  Si§ 

•5 

^§§1  §i§  §ai  ill 


OiO  o     Oao     e,A  o     Oa  « 


§ 

§ 

•4^ 

§ 

§ 

6* 

1 

§ 

r4 

1 

fiNDUEANCE   OF   ROTATING   SHAFTS.  1041 


Test  No.  91. — Wrought-iran  shaft  from  rod  No.  6a. 

Diameter,  1".  Speed  of  rotation,  400  per  minate.  Length  between 
end  bearings,  33''. 

The  shaft  was  initially  heated  to  the  estimated  temperature  of  450^ 
F.  and  then  loaded  with  40,000  pounds  per  square  inch  maximum 
fiber  stress. 

The  shaft  gradually  deflected  and  would  not  sustain  the  load. 

The  shaft  was  cooled,  rested  16  hours,  and  again  heated  to  the  above 
temperature,  and  straightened  at  this  heat. 

After  straightening  the  temperature  was  increased  to  about  700o 
F.,  then  loaded  with  30,000  pounds  per  square  inch  maximum  fiber 
stress,  and  rotations  began. 

When  54,000  rotations  had  been  made  the  test  was  interrupted  for 
about  1  minute;  upon  resuming  the  test  there  was  violent  wabbling, 
whereas  before  the  interruption  the  shaft  had  run  smoothly  with  con- 
stant deflection. 

The  vibrations  which  had  set  in  continued  for  about  800  rotations, 
when  their  amplitude  was  partially  checked  by  restricting  the  down- 
ward movements  of  the  weighted  lever,  whereupon  the  tendency  to 
wabble  immediately  ceased,  and  with  the  lever  released  the  shaft  run 
smoothly  until  ruptured,  which  occurred  at  209,000  rotations. 


Test  No.  93. — Wrought-iron  shaft  from  rod  No.  6a. 

Diameter,  V\  Speed  of  rotation,  400  per  minute.  Length  between 
end  bearings,  33''. 

Maximum  fiber  stress,  35,000  pounds  per  square  inch. 

Initially  heated.  Approximate  temperature  of  test,  500^  F.  for 
30,000  rotations,  then  the  shaft  was  cooled  with  water  and  the  test 
completed  cold. 

The  shaft  run  smoothly  without  wabbling  motion  throughout  the  test. 

Euptured  at  187,800  rotations,  the  position  of  rupture  l^ing  ''.75  from 
the  middle  bearing. 


Test  No.  H^—Wrought-iron  shaft  from  rod  No.  6a. 

Diameter,  1".    Speed  of  rotation,  400  per  minute.    Length  between 
end  bearings,  33". 
Maximum  fiber  stress,  35,000  pounds  per  square  inch. 
Initially  heated.    Approximate  temperature  of  test,  660  F. 
Shaft  ruptured  jat  28,800  rotations. 
H.  Ex.  166 66 
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Test  No.  9&.—  Wrought-iron  shaft  from  rod  Ko.  6a. 

Diameter,  V\  Speed  of  rotation,  400  per  minate.  Length  betweeo 
end  bearings,  33". 

Maxim  am  fiber  stress,  35,000  ponnds  per  square  inch. 

Initially  heated.  Approximate  temperature,  600°  P.  for  29,100  ro- 
tations ;  then  the  shaft  was  cooled  with  water  and  the  test  completed 
cold. 

Buptored  at  158,400  rotations. 

GPbst  No.  92. — Wrought'iron  shaft  from  rod  No.  7. 

Diameter,  1".  Speed  of  rotation,  400  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  35,000  pounds  per  square  inch. 

When  42,000  rotations  had  been  made  there  occurred  violent  wab- 
bling of  the  shaft,  which  was  arrested  by  momentarily  checking  the 
vibrations  of  the  weighted  lever,  after  which  the  shaft  run  smootlilj 
for  the  remainder  of  the  test. 

Buptured  at  60,700  rotations. 

Test  No.  107.— Wrought  iron  shaft  from  rod  No.  7. 

Diameter,  V.  Speed  of  rotation  2,200  per  minute.  Length  between 
end  bearings,  33''. 

Maximum  fibre  stress,  40,000  pounds  per  square  inch. 

Initially  heated  to  about  600©  F.  by  means  of  gas  burner. 

When  rotations  began  the  gas  was  shut  off,  but  owing  to  the  high 
spe^d  of  rotation  and  the  maximum  fiber  stress  the  temperature  of  the 
shaft  remained  at  about  the  initial  temperature. 

At  106,000  rotations  the  shaft  rested  one  hour  without  load,  and  was 
allowed  to  cool  in  the  meantime. 

The  shaft  was  reheated  to  the  initial  temperature  after  resting  and 
the  test  completed. 

fiuptured  at  107,000  rotations. 

Test  No.  lOO.—Wroughtiron  shaft  from  rod  No.  8. 

Diameter,  V.    Speed  of  rotation,  2,200  per  minute.    Length  between 
end  bearings,  33". 
Maximum  fiber  stress,  40,000  pounds  pner  square  inch. 
A  stream  of  water  played  on  shaft  during  tiie  test.  , 
Buptured  at  39,200  rotations. 
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Test  No.  101.— Wrought  iron  shaft  from  rod  Fo.  8. 

Diameter,  V.  Speed  of  rotatioD,  2,200  per  minate.  Length  between 
end  bearings,  33". 

Maximjim  fiber  stress,  40,000  poands  per  square  inch. 

Maximum  temperature  of  the  test,  about  450  F.,  which  was  acquired 
daring  running.    The  test  began  cold. 

Baptured  at  66,200  rotations. 

Test  No.  102. — Wrought-iron  shaft  from  rod  No.  8. 

Diameter,  1".  Speed  of  rotation,  2,200  per  minute.  Length  between 
end  bearings,  33". 

Maximum  fiber  stress,  40,000  pounds  per  square  inch. 

Maximum  temperature  of  the  test,  about  550  F.,  which  was  acquired 
during  running.    The  test  began  cold. 

Ruptured  at  138,200  rotations. 

Test  No.  lOS.— Wrought  iron  shaft  from  rod  No.  8. 

Diameter,  1".  Speed  of  rotation,  2,200  per  minate.  Length  between 
end  bearings,  33". 

Maximum  fiber  stress,  45,000  pounds  per  square  inch. 
Initially  heated  9,nd  tested  at  600^  F. 
Shaft  ruptured  at  56,800  rotations. 

Test  No.  109. —  Wrought-iron  shaft  from  rod  No.  8.        '  ^ 

Diameter,  1".    Speed  of  rotation,  2,200  x>er  minute.    Length  between 
end  bearings,  33". 
Maximum  fiber  stress,  45,000  pounds  per  square  inch. 
A  stream  of  cold  water  was  played  on  the  shaft  during  the  test. 
Shaft  ruptured  at  16,500  rotations. 
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TENSILE  TESTS  OF  SPECIMENS  FROM  BARS  RUPTURED 
BY  ENDURANCE  TESTS  OF  ROTATING  SHAFTS. 

Theae  apeoimens  were  taken  from  tlie  onter  ends  of  the  shafts,  next  the  bearing 
opposite  the  driving  head. 
The  marks  given  are  the  numbers  of  the  endurance  tests. 
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BPECIMEVS  EBOX  STEEL  SHAFTS. 
No.  4230. 


Mark,  31. 

I>iametery  ^^564. 

Sectional  area,  .25  square  inch. 

Qaaged  length,  %"* 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total 

Per  Muare 
inob. 

Elongation. 

Set. 

Pound*. 

250 

1,260 

2,600 

8,750 

6,000 

6.250 

7,500 

8,760 

10.000 

11,250 

12,600 

12,750 

W.000 

13,250 

13.500 

18,750 

14.000 

14.250 

14.500 

12.000 

12.250 
12.500 
18.000 
18,500 
14.000 
14,500 
15,000 
15.500 
16.880 
0 

Potcfuff. 
1,000 
6,000 
10.000 
16,000 
20.000 
25.000 
80,000 
86.000 
40.000 
45,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65.000 
56,000 
57.000 
58.000 

48. 000 1 

49.000 
60,000 
58.006 
64,000 
66.000 
68,000 
60,000 
62.000 
68.520 

0. 

.0007 

.0017 

.0027 

.0038 

.0048 

.0058 

.0067 

.0079 

.0088 

.0100 

.0102 

.0104 

.0106 

.0108 

.0109 

.0112 

.0114 

.0117 

.0650 

.1700 

.1723 

.1785 

.2100 

.2640 

.8060 

.88 

.48 

.65 

Lll 

1.60 

Inch. 
0. 
0. 

Initial  load. 

BUatioUmit.   LoadfUL 

TeneHe  strength. 
=26.7  per  cent. 

0. 

Elongation  of  inch  sections,  'M5,  ''.20,  ''.28,  ".66»,  ".24,  ".17. 
Fractared  3".5  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
CSontraction,  67.8  per  cent. 
H.  Ex.  185 67 
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ENDUBANCB   OF  ROTATIKQ   SUAFTS. 
No.  4231. 


\ 


Mark,  32. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6^^ 


Applied  loads. 


!•"•  ''".X'" 


In  Kinged  length. 


Eloogfttion.        Set. 


Bern  arks. 


Pounds. 

250 

l.t50 

2,500 

8,750 

5.000 

0,250 

7,500 

8,750 

10,000 

11,250 

12,600 

12.760 

11.600 

11,760 

12,000 

12,250 

12,600 

12.750 

13,000 

13,500 

14,000 

14,500 

16^000 

16,500 

15,780 

0 


Poundt, 
1.000 
6,000 
10,000 
15.000 
20,000 
26,000 
80,000 
85,000 
40,000 
45.000 
60,000 
61,000 
48,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
64,000 
50.0U0 
68,000 
80,000 
82.000 
82,920 
0 


Inehsg. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0068 
.0088 
.0070 
.0088 
.0008 
.0090 
.0608 
.0508 
.1006 
.1648 
.1778 
.1921 
.2190 
.8730 
.»178 
.4090 
.63 
.73 

1.16 

1.00 


Inch, 
0. 


Initial  load. 


.0001 
."oooi* 


BlasUcUmit.    Load  fell. 


Tensile  strength. 
--20.7  percent. 


Elongation  of  inch  sections,  'M6,  ''.21,  ".28,  ''.57»,/'.22,  'M6. 
Fractured  3'* A  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ''.32.    Area,  .0804  square  inch. 
Contraction^  07.8  per  cent 


EKDUBANCE  OF  SOTATINQ  SHAFTS. 
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No.  4232. 
Mark,  33. 
'Diameter,  ''.564. 
SSectional  area,  .25  square  inch. 
Oauged  length,  6". 


Applied  loads. 

In  gaoged  length. 

Beioarks. 

Total 

Per  square 
inch. 

mongation. 

Set. 

Poundt, 
850 
1.250 

2,600 
8,750 
6^000 
8.250 
7.600 
8,750 
10,  000 
11,260 
11,600 
11.750 
12,  0(K) 

Poundt. 
1,100 
5,000 
10,000 
15,000 
20,000 
25,000. 
80,000 
85,000 
40,000 
45,000 
48.000 
47,000 
48,000 
48,000 
50.000 
51,000 
52,000 
58,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
64,000 
65,000 
58.000 
57.000 
68,000 
80.000 
82,000 
82,800 
0 

Inehtt, 
0. 
.0009 
.0019 
.0029 
.0030 
.0048 
.0080 
.0070 
.0080 
.0091 
.0093 
.0095 
.0007 

ioioi 

.0103 

.0105 

.0107 

.0400 

.1585 

.1840 

.1726 

.1920 

.2100 

.8800 

.2500 

.2870 

.82 

.88 

.89 

.42 

.68 

.82 

Jnek, 
0. 

Initialload. 

BlasUo  limit    LoadfelL 

Tensile  strength. 
=26. 2  per  cent 

.0001 

12,250 

12,500 
12,760 
13,000 
18.250 
11,600 
11,750 
12.000 
12,850 
12,500 
12.750 
13,000 
13.250 
18.500 
13,750 
14,000 
14,250 
14,500 
15,000 
15,600 
16^700 

.    1.W 

Elongation  of  inch  sections,  ".16,  ".20,  ".26,  ''.56»,  ".22,  ".17. 
Fractured  3" .25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fractare,  ".31.    Area,  .0754  square  inch. 
Gontraction,  69.8  per  cent. 
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ENDURANCE   OF   HOTATINQ   SHAFTS. 


No.  4233. 
Mark^  34. 
Diameter,  '^564. 
Sectioual  area,  .25  square  iDch. 
Gauged  length,  &'. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  ^qaare 
inch. 

isiongation. 

Set. 

Bemarka. 

PoundM. 

250 

1,250 

2,500 

3.750 

6,000 

6. '.'SO 

7,600 

8,760 

10,000 

11.250 

12,000 

12.250 

12,500 

12,750 

13,000 

11,500 

11.000 

11,250 

11.500 

11.750 

12,000 

12.260 

12.600 

12,750 

13,000 

18.250 

13,500 

18,750 

14.000 

14,500 

15,000 

15,600 

15.680 

0 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25, 000 
30,000 
3S,000 
40,000 
4^000 
48,006 
49,000 
60.000 
61,000 
62.000 
46,000 
44,000 
45. 000 
46,000 
47.000 
48,000 
49.000 
60.000 
61.000 
52.000 
63,000 
KOOO 
65,000 
56.000 
68,000 
60,000 
62.000 
62,320 
0 

Inch€9. 

0. 

.0008 
.0017 
.0027 
.0036 
.0046 
.0057 
.0087 
.0077 
.0087 
.0097 
.0098 
.0100 
.0101 
.0102 
.0185 
.0924 
.1000 
.1300 
.1500 
.1640 
.1765 
.1917 
.2120 
.2340 
.2555 
.2870 
.81 
.86 
.46 
.68 
.86 

1.18 

1.60 

Inch, 

Initial  load. 

0. 

Elaatio  limit.    Load  felL 

.  . 

1 

1 

1 

1 

I 

- 

Tennilo  atrenslh.                                                       I 
— 26.7peToeot. 

Elongation  of  inch  sections,  ".16,  ''.24,  ".57»,  ".23,  ''.21,  ".19. 
Fractured  3".l  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction,  69.8  per  cent. 


ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  4213. 

Marks,  50. 
I>iaiiieter,  ''.564. 
Sectional  area,  .25  square  inch. 
.Gaaged  length,  6". 


Aivplied  loads. 

In  gaaged  length. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

/• 

Poundg. 

250 

1.260 

2.5O0 

Pound*. 
1.000 
5,000 
10,000 
15, 000 
20,000 
•25,000 
80,000 
35,000 
40,000 
45. 000 
46,000 
47,000 
48.000 
49,000 
60,000 
61.000 
62,000 
63,000 
64.000 
56,000 
56,000 
67,000 
68,000 
69,000 
60,000 
61.000 
62.000 
62,080 

Inekei. 

0. 

.0011 
.0022 
.0032 
.0041 
.0061 
.0061 
.0070 
.0081 
.0093 
.0095 
.0096 
.0098 
.2626 
.28 
.30 
.33 
.37 
.40 
.43 
.48 
.62 
.60 
.67 
.80 
.89 

1.12 

1.40 

1.75 

IneK 
0. 
0. 

Initial  load. 

• 

3,750 
6,000 
6.250 
7.500 
8.760 
10.  000 
11.260 
11,500 

0. 

0. 
0. 
0. 
0. 
0. 

11,  750 

12,000 
12.250 

Elastio  limit.    Lo 

12.500 

12.750 
13,000 
13.250 
13.500 
13.750 
14,000 
14,250 
14.500 
14.750 

15,000 

15,250 

15.500 
15,520 
0 

Tensile  strength. 
=29.2  percent. 

Hemarks. 


Elougration  of  inch  sections,  ".20,  ".25,  ".30,  ".56»,  ".24,  ".20. 
Fracturi'd  near  the  middle  of  stem.    Appearance,  line  silky. 
Diameter  at  fracture,  ".33.    Area,  .0855  square  inch. 
Contraction  of  area^  65.8  per  ceut^ 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  4234. 

Mark,  51. 

Diameter,  ".B6L 

Sectional  area,  .26  sqnare  inch. 

Gauged  length,  6'^ 


▲ppUedloiUli. 

In  ganjced  length. 

TotoL 

Peraqiiare 

Blonication. 

Set. 

BomarkB. 

Poundi. 
256 

1,250 
2.666 
^750 
5^000 
6,260 
7,600 
8.756 
10,000 
11,260 
11,500 
11,756 
11,600 
11,256 
11,500 
11,760 
12.000 
12.250 
12.500 
12,750 
18,000 
18,250 
18,500 
18,760 
14.000 
14,250 
14,500 
14.760 
15,000 
15,500 

JPtMNMl*. 
1,000 
5,000 
10.000 
15,000 
20.006 
25.600 
80.060 
85.000. 
40,000 
45.000 
46,000 
47,000 
44,000 
45,000 
46.006 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63.000 
54.000 
65.000 
56.000 
57,000 
68,000 
69,000 
60,000 
62,000 

Inohe$. 
0. 

.0008 
.6019 
.0029 
.0039 
.0060 
.6060 
.0070 
.0080 
.0002 
.0094 
.0096 
.1150 
.2015 
.2100 
.2258 
.2480 
.2600 
.2820 
.8000 
.8350 
.87 
.40 
.42 
.49 
.58 
.58 
.66 
.78 
1.18 

Ineh. 
0. 

Inilialloiid. 



*"" ••■ 

.0001 

ElMtio  limit    LoadfelL 

' 

Tensile  strensfb. 
=  80  per  cent. 

LOO 

Elongation  of  inch  sections,  ''.18,  ''.25,  ".28,  ".59*,  ^'.28, 
Fractured  2".85  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent 


'.22. 


ENDURANCE   OP  ROTATINa   SHAFTS. 
No.  4214. 


10G3 


Mark,  65. 
I>iainete9,  ".664. 
Sectional  area,  .25  square  inch. 
Oauged  length,  6''. 


Applied  loads. 

Tn  ^anffed  lesgib. 

• 
Kcroarks. 

Total. 

Per  Bqnare 

EloDCftUon. 

Set 

Poundt. 

250 
1.250 

2,500 
3,760 
5.000 
0.250 
7,500 
8,750 
10.000 
11,250 

12,000 

12,250 
12,500 
12, 7S0 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14.750 
15,000 
15,250 
15,500 
16.750 
15,890 
0 

PmtndM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
45,000 

4«.000J 

49.000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,600 
61,000 
62,000 
63,000 
68,560 
0 

0. 

.0010 
.0019 
.0027 
.0038 
.0048 
.0050 
.0068 
.0070 
.0000 
.0097 
.2170 

Inch, 
0. 

Tnltialloaa. 

ElMticlimit. 
Load  filL 

Tensile  strengtb. 
=20.8  percent. 

0. 

0. 

0. 
.0001 

.2080 
.3175 
.84 
.37 
.41 
.46 
.50 
.64 
.62 
.68 
.78 
.90 
1.31 

Elongation  of  inch  sections,  ''.20,  ''.26,  ".69*,  ".27,  ".26,  ".22. 
Fractured  3"  from  the  neck.    Appearance,  flue  silky. 
Diameter  at  fracture,  ".33.    Area,  .0866  square  inch, 
Contraction  of  area,  66.8  per  cent. 
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ENDURANCE  OP   ROTATING   SHAFTS. 
No.  4235. 


Mark,  70. 

Diameter,  '\5M» 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  G". 


Applied  loads. 

Id  gauged  length. 

r 

: 

Toua. 

PerBoaare 
inch. 

ElODgation. 

Set 

Bemarka.                                          \ 

Poundt. 

260 

1.250 

2.600 

3,760 

5,000 

6,250 

7.500 

8,750 

10,000 

11,250 

11,500 

10.000 

10.250 

10.500 

10,000 

10.250 

10.500 

10.750 

10, 000 

10.250 

10,500 

10,750 

11.000 

11,250 

11.500 

11.760 

12.000 

12.600 

13.000 

13,600 

14,000 

14.500 

15,000 

15, 020 

0 

Poundt, 
1,000 
6.000 
10.000 
15,000 
20,000 
25.000 
30.000 
85,000 
40,000 
46,000 
46,000 
40.000 
41.000 
42.000 
40,000 
41,000 
42,000 
43.000 
40,000 
^41,000 
42.000 
43.000 
44,000 
46.000 
46.000 
47,000 
48,000 
60.000 
63,000 
54,000 
56.000 
58.000 
60  UOO 
60,080 
0 

Inchtt. 
0. 

.0010 
.0021 
.0031 
.0042 
.0052 
.0062 
.0073 
.0084 
.0095 
.0008 
.0160 
.0250 
.0540 
.0007 
.1026 
.1100 
.1191 
.1690 
.1766 
.1792 
.1837 
.1930 
.2080 
.2238 
.2375 
.2610 
.82 
.37 
.44 
.54 
.70 
.98 

Inch. 
0. 

Initial  load.                                                                      j 

.0002 

Klaatio  limit.                                                                   1 

Load  lelL                                                                      j 

J 

1 

1 

/ 

1 

1 

Rested  1^  honxB. 

Tensile  strength. 
=30.5  per  oeut. 

1.88 

Elongation  of  inch  sections,  'M9,  ''.24,  ".33,  ".69*,  ".26,  ".22. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  sqaare  inch. 
Contraction  of  area,  67.8  per  cent. 


ENDURANCE   OP  ROTATING   SHAFTS. 
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No.  4236. 


Mark,  71. 

Diameter,  ".564. 

Sc'ctio/ial  area,  .25  square  ineli. 

Gaiige<l  length,  6". 


Applied  loadn. 

In  gauged  length. 

fiemarlu. 

TotaL 

Peraqaare 
in6h. 

ElongaUon. 

Set 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,260 
7.600 
8.750 
10.000 
10.250 
10.500 
10.750 
11.000 
11.250 
11,500 
11.760 
10.750 
10.  250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,780 
12.000 
12,250 
12.500 
12, 7!W 
13.000 
13.500 
14.000 
14..S0O 
15.000 
15.240 
0 

Pounds. 
1,000 
5.000 
10.000 
16,000 
20.000 
25.000 
80,000 
36,000 
40,000 
4J,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
43.000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.U00 
{^2,000 
54,000 
56.II00 
58.000 
60.000 
60,900 
0 

Inches. 

0. 

.0010 
.0022 
.0032 
.0042 
.0053 
.0064 
.0076 
.0087 
.0089 
.0091 
.0092 
.0095 
.0097 
.0100 
.0102 
.0220 
.0617 
.0880 
.1080 
.1917 
.1068 
.2090 
.2250 
.2460 
.WH7 
.30 
.82 
.34 
.42 
.52 
.64 
.83 

1.27 

1.78 

JticA. 
0. 

Initial  load. 

Elastic  limit    Load  felL 

.0002 

.0002 

Tensile  strengtii. 
=  29.7  per  cent. 

' 

Elongation  of  inch  sections,  ".18,  ''.23,  ''.27,  ".6l»,  ".28,  ".21. 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Oontraction  of  area,  69.8  per  cent. 
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ENDUIUNCE   OP   ROTATING  SHATTfl. 


No.  4237. 
Marks,  72. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6''. 


Applied  loads. 


ToUL 


Per 


inoh. 


JElongation.        Set 


In  ganeed  length. 


Renurka. 


Pcundt, 
290 
1.2S0 
2,500 
8,760 
0,000 
C2fi0 
7,800 
8^760 
10,000 
10,760 
11,000 
11,260 
11,500 
9,760 
10,000 
10.250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
18,000 
18,500 
14,000 
14,500 
16,000 
lfi,120 
0 


Poundt. 
1,000 
S,000 
10,000 
15.000 
20.000 
25,000 
80,000 
85,000 
40.000 
48,000 
44,000 
45,000 
4A,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46^000 
4C0OO 
47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
68,000 
58,000 
00,000 
60,480 
0 


0. 
.0010 
.0020 
.0029 
.0089 


.0009 

.0081 

.0068 

.0090 

.0092 

.0097 

.0127 

.0137 

.0159 

.0325 

.1304 

.1800 

.2045 

.2210 

.2360 

.2540 

.2750 

.8070 

.88 

.48 

.50 

.71 

.97 

1.29 

L76 


Inch. 
0. 


Initial  load. 


Elastic  limiL 
Load  felL 


Tennile  MtrenRtli. 
=^9.3  per  cent. 


Elongation  of  inch  sections,  'M9,  ''.23,  ".26,  ''.62*,  ".26,  ".20. 
Fractured  d".25  from  the  neck.    Ap])earauce,  iine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  squai^e  inch. 
Contraction  of  area,  69.8  per  cent. 


ENDURANCE  OP  ROTATING  SHAFTS, 
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TS0.423S. 
Mark,  73. 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Oauged  length,  6". 


In  Ranged  length. 

BemarlEa. 

TotaL 

Per  sqaare 
inch. 

ElongatloD. 

Set 

PoundM. 

250 

1,250 

2,600 

8,760 

6^000 

6^260 

7600 

8,750 

10.000 

11,250 

11,600 

11,760 

11,000 

11,260 

11,500 

11,760 

12.000 

12,260 

12.600 

18.000 

18.500 

14.000 

14v600 

1^000 

16.810 

Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
25.000 
80,000 
36,000 
40,000 
4^000 
46;  000 
47,000 
44,000 
4^000 
46,000 
47.000 
48,000 
40,000 
60,000 
52,000 
54,000 
66,000 
68,000 
60,000 
61,240 

0. 

.0008 
.0018 
.0028 
.0088 
.0040 
.0060 
.0073 
.0063 
.0098 
.0100 
.0103 
.0460 
.1360 
.1975 
.3100 
.2340 
.2450 
.2750 
.8260 
.30 
.48 
.60 
.81 

L28 

L70 

Inch, 
0. 

Initial  load. 

£lA8tio  Umit.    LoadfelL 

Tensile  strength. 
=  29. 8  per  cent. 

0. 

' 

Elongation  of  inch  sections,  ''.20,  ''.27,  ".62*,  ".31,  ".23,  ".16. 
Fractured  3".5  from  the  neck.    Appearance,  tine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  sqaare  inch. 
Contraction  of  area,  69.8  per  cent. 


1 
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ENDURANCE  OF  BOTATING  SHAFTS. 


No. 
Mark,  74. 
Diameter,  '^564. 
Sectioual  area,  .25  square  inch. 
Oanged  length,  6'^ 

4239. 

Applied  loads. 

In  ganged  length. 

liemarks. 

1 

Total. 

Per  sqiiare 

Elongation. 

Set. 

Inch. 
0. 

Pound*. 

250 

1.260 

2.600 

3.760 

6.000 

6.260 

7,500 

8.760 

10,000 

11,250 

12,500 

12,750 

13,000 

11,500 

11,750 

12,000 

12,260 

12,600 

12,  750 

13,000 

13,250 

13.500 

14,000 

14,500 

16.000 

15, 410 

0 

Pound*. 
1,000 
5.000 
10,000 
16.000 
20.000 
25,000 
30,000 
35,000 
40.000 
45,000 
60,000 
61,000 
52,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,  000 
52,000 
63.000 
54,000 
56.000 

^,^ 

61.640 
0 

iMhe*, 
0. 

.0010 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0086 
.0097 
.0107 
.0108 
.0120 
.0162 
.0390 
.2050 
.2110 
.2305 
.2470 

Initial  load. 

Klaetic  limit. 
Load  fell. 

■ 

.0002 

Tenailo  Btrength. 
=^26.7  per  cent. 

.2750 
.2980 



.3360 

.41 

.52 

.69 
1.19 
1.60 



Elongation  of  inch  sections,  ".17,  ".20,  ".25,  ".57»,  ".24,  ".17. 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 


ENDURANCE  OF  ROTATING  SHAFTS, 


106» 


Ko.  4240. 
Markf  75. 
Diameter,  ''.664. 
Sectional  area,  25  sqnare  inch. 
Gauged  length,  6''. 


Appliedloftds. 

In  gaiijred  length. 

Remarks. 

Total. 

Poundi, 
260 
1.2.0 
2,51.6 
3,750 
6.000 
6.250 
7,  .5<'0 
8,750 
10,000 
11.2.50 

12.  500 
11.250 
11.  6<  0 
11.750 
12,000 
12,2.'.0 
12, 600 
12,750 

13.  0<iO 
13. 500 

14.  000 
14.500 

Per  pqnare 
imb. 

Elongation 

Set. 

Pounds. 
1.000 
5.000 
10. 000 
16, 000 
20,000 
2.\  000 
30,  (00 
36,000 
40. 000 
45. 000 
50.000 
45, 000 
46.000 
47, 000 
48,000 
49,000 
50.000 
61.000 
62.000 
64.000 
66.000 
.58.  000 

Inehet. 

0. 

.0009 
.C019 
.  0U29 
.0040 
.0051 
.0061 
.0071 
.0082 
.  0091 
.0102 
.0231 
.10«0 
.1878 
.2040 
.2166 
.2335 
.2617 
.2800 
.86 
.43 
.67 
.74 

1.89 

1.71 

Inch. 
0. 

Initial  load. 

EUiBtio  limit.    LoadfelL 

Textile  utrengtli. 
=  28.5  per  cent. 

0. 

15,0(0    '        60.000 

15.500 
0 

62,000 
0 

Elongation  of  inch  sections,  ".18,  ''.24,  ".30,  ".57»,  ".23,  ".19. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ."31.    Area,  .0764  square  inch. 
Contraction  of  area,  69.8  per  cent. 


1070 


ENDURANCE   OF   BOTATING  SHAFTS. 
No.  4241. 


Mark,  76. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Oauged  length,  6'^ 


Applied  IomU. 

In  gaaged  length. 

Remarks. 

ToUl. 

Per  aq  nare 
iiioh. 

Elongation. 

Set. 

Poundi. 
250 
1,260 
^600 
3,750 
5,000 
6.250 
7,500 
8,760 
10,000 
11,260 
12,000 
12,250 
11.000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,500 
14.000 
14.500 
16^000 
16,260 
0 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
86.000 
40.000 
45.000 
48,000 
49,0U0 
44.000 
45,000 
46.000 
47,000 
4«,000 
49,000 
60,000 
61,000 
52,000 
64.000 
66.000 
68,000 
60.000 
61,040 
0 

Inehsi. 

0. 
.0008 
.0019 
.0029 
.0030 
.005U 
.0060 
.0070 
.0080 
.0091 
.0098 
.0100 
.0250 
.0095 
.1740 
.1817 
.2000 
.2160 
.2380 
.2570 
.2870 
.86 
.44 
.67 
.78 

1.^ 

1.67 

Inch. 
0. 

Initial  load. 

Elastic  limit.    Load  f dL 

Tensile  strength. 
=  27.8  per  cent. 

.0001 

Elong'ation  of  inch  sections,  'M7,  ''.23,  ".49»,  ".37,  ".22,  ".10. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction  of  area^  69.8  per  cent. 


ENDUBANCE  OF  BOTATING  SHAFTS. 
Ko.4242. 
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Mark,  77. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


Ib  gaased  lengtli. 

Bemark*. 

Total. 

Per  sqaare 
inok. 

EloogftUon. 

Set 

PoundM. 
260 
1,250 
2.500 
8,750 
6,000 
0^260 
7,600 
8,750 
10,000 
11,260 
11,600 
11,750 
12.000 
12,250 
12,500 
12.760 
13,000 
18,250 
13,600 
13.750 
11,760 
12.000 
11.760 
12.000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,600 
18,750 
14.000 
14.250 
14,600 
14.750 
15.000 
15,250 
16.600 
16,520 
0 

Pmmdt. 
1,000 
6,000 
10,000 
16^000 
20,000 
26,000 
80.000 
85,000 
40.000 
46,000 
48,000 
47,000 
48,000 
49,O00l 
50,000 
61.000 
62,000 
63,000 
64,000 
66;  000 
47,000 
48,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
65.000 
56,000 
57,000 
58,0(0 
60,000 
60.000 
61.000 
62,000 
68,080 
0 

Inchet. 
8; 

.0008 

.8018 

.0028 

.0038 

.0048 

.0058 

.0069 

.0079 

.0089 

.0091 

.0093 

.0098 

.0099 

.0101 

.0103 

.0105 

.0107 

.0109 

.0111 

.0172 

.0257 

.0860 

.0740 

.1040 

.2170 

.2820 

.2500 

.2750 

.8076 

.3840 

.87 

.41 

.48 

.52 

.66 

.73 

.97 

1.20 

L61 

Inch. 
0. 

Initial  load. 

0. 

• 

Elaaticlimii. 

Tensile  strength, 
s  20.8  per  cent. 

Elongation  of  inch  sections,  'M6,  ''.20,  ".23,  ".66»,  ".28,  'M9. 
Fractored  2'^75  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent 
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ENDURANCE   OF   ROTATING   SHAFTS. 


SPECIMEirS  FBOM  WBOUOHTIBOH  SHAFTa. 

Ko.  4248. 

Mark,  41- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


AppUe(ll<*adti. 

In  gaiifred  length. 

Remarka. 

TotHl. 

P«r  fl<mare 
inch. 

Elongation. 

Set. 

Poundf. 
2bO 
1,250 
2.500 
3.760 
5,000 
0,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
7.500 
7,750 
8.000 
8,250 
a,  500 
8,750 
8,000 
8,250 
8.500 
9JK)0 
9,500 
10,000 
10.500 
11,000 
11,500 
12.000 
12,020 
0 

Pound*. 

1,000 
6,000 
10,000 
15.  OtiO 
20.000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
30.000 
81,000 
32.  IKK) 
83,000 
34.000 
35.000 
32,000 
83,000 
34.000 
86,000 
88.000 
40,000 
42,000 
44,100 
46,000 
48,000 
48, 0»0 
0 

Ineh€s. 
0. 

.0008 

.0018 

.0U29 

.  0039 

.0049 

.0059 

.0061 

.0063 

.0066 

.0008 

.0070 

.0071 

.0201 

.0141 

.0212 

.0375 

.0633 

.1440 

.1960 

.2010 

.2068 

.22 

.28 

.84 

.41 

.63 

.72 

1.08 

1.89 

1.64 

Inch. 
0. 

Initial  load. 

Elastic  Umit    LoadfeU. 

Tensile  strenj^b. 
=  27.3  per  cent 

0. 

Elongation  of  inch  sections,  'M9,  ''.43*,  "32,  ''.27,  ".22,  ".21. 
Fractnred  2."25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Oontractiou  of  area,  47.2  per  cent. 


ENDUEANCE  OF  ROTATING  SHAFTS. 
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No.  4249. 
Mark,  42. 
Diameter,  /'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loadft. 

In  ganged  length. 

Remarks. 

Total. 

Per  eqnare  Elongation. 

Set 

Poundt. 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 
7,750 
8,000 
8.1:50 
8,600 
7,750 
8.000 
8,250 
8,500 

8,000 

8,250 

8,500 

8.750 

9,000 

9.250 

9,500 

9,750 

10,000 

10.500 

11,  OiiO 

11.500 

11.960 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
82,000 
83,000 
84.000 
31,000 
32,000 
83,000 
84,000 

82,0O05 

88,000 
84,000 
35,000 
86.000 
87.000 
38,000 
89,000 
40,000 
42,000 
44.000 
46,000 
47,840 
0 

Ineh€S. 

0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0060 
.0061 
.0068 
.0066 
.0068 
.0158 
.0317 
.0440 
.0650 
.0780 
.0868 
.1017 
.1300 
.2040 
.2165 
.2365 
.2680 
.2925 
.8825 
.41 
.52 
.71 

1.28 

1.50 

Inch. 
0. 

Initial  load. 
Elaaticlimlt    Load  fell. 

Tensile  strength. 
=  25.0  per  cent. 



...... ...... 

0. 

Elongation  of  inch  8ection8/^20,  '^48•,  ''.23,  ''.21,  ".20,  ".18. 
Frar.tured  1".65  from  the  neck.    Appearance,  iibrous. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Oontractiou  of  area,  49.7  per  cent. 
H.  Ex.  165 68 
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ENDURANCE    OF   ROTATING   SHAFTS. 


^  No.  4209. 

Mark,  43. 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  6^\ 


Applied  loads. 


Tow.     '••'^X"' 


2S0 
1.250 
2,900 
3.780 
6,000 
e.250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
O.OOO 
0,250 
9,500 
9.750 
10.000 
10.260 
10.500 
10.750 
11.000 
11,250 
11.600 
11.750 
11,890 
0 


Pound*. 
1.U00 
5,000 
10,000 
15,000 
20,000 
35^000 
80.000 
81,000 
32.000 
83.000 
84,000 
86,000 
86,000 
87.000 
38.000 
89,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
48,000 
47.000 
47,560 
0 


In  jcauged  length. 


Elongation.        Sot. 


Inehet, 

0. 

.0007 
.0020 
.0081 
.0041 
.0051 
.0061 
.0063 
.0066 
.0068 
.1900 
.21 
.22 
.25 
.28 
.81 
.35 
.89 
.44 
.48 
.58 
.64 
.79 
.94 

1.42 

1.62 


Inch. 
0. 


-    I 


Beiuarks. 


Initial  load. 


Blaiiiic  limit.    Load  fell. 


Tensile  strength. 
=»?7.C  per  com. 


Elongation  of  inch  sections,  ''.24,  ''.52»,  ''.25,  ".22,  ".21,  ".18. 
Fractured  1".8  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Contraction  of  area,  4.27  per  cent. 


ENDURANCE   OF   ROTATING    SHAFTS. 
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No.  4210. 


Mark,  44. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

rounds. 
250 
1,250 
2,500 
8.750 
5.000 
6.250 
7,500 
7.760 
8.000. 
8,250 
8.500 
8.760 
9,000 
9,250 
9,500 
9.750 
10,000 
10.250 
10.600 
10,750 
U.OOO 
11.250 
11,500 
11,780 
11,820 
0 

Peundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
80.000 
31.060 
32,000 
33,000 
84,000 
35,000 
86.000 
87,000 
88.000 
80.000 
40,000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47,000 
47,280 
0 

Inehet. 

0. 

.0009 
.0020 
.0080 
.0041 
.0061 
.0062 
.0064 
.0007 
.0068 
.0071 
.1916 
.22 
.27 
.20 
.81 
.84 
.89 
.42 
.48 
.68 
.68 
.79 

1.00 

1.29 

L45 

Ineh. 

a 

0. 

Initial  load. 
Elasticlimit    LotdfelL 

XonsUe  strength. 
=24.2  per  cent. 

0. 

.0001 
.0001 
.0001 

Elongation  of  inch  sections,  'M6,  ''.20,  ".21,  ".26,  ".46»,  ".18. 
Fractured  2".26  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .119  square  inch. 
Contraction  of  area,  52.2  per  cent. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Ko.  4250. 
Mark,  45. 
Diameter,  ''.564. 
Sectional  area,  .25  sqiiare  inch. 
Ganged  lengtb,  6''. 


AppUed  loads. 

In  ganged  length. 

1 

Total. 

PerMoare 
incn. 

BlongaUon. 

Bet 

Bemarke. 

Pounds, 
250 
1,260 

7,600 

7.760 

8.000 

8,260 

8,500 

8,750 

9,000 

8,760 

8,600 

8,750 

9,000 

9.250 

9.600 

9,750 

10,000 

10;260 

10,600 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

13,730 

0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
86,000 
85.000 
84,000 
86,000 
86,000 
37,000 
38,000 
80,000 
40,000 
41.000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
64,920 
0 

Jnshss. 
9. 

.0010 

.0020 

.0030 

.0041 

.0062 

.0064 

.0066 

.0069 

.0071 

.0073 

.0076 

.0078 

.0248 

.0413 

.0455 

.0778 

.13>0 

.1520 

.1680 

.1740 

.1920 

.2150 

.27 

.31 

.88 

.47 

.69 

.82 

1.17 

1.64 

Ineh. 
0. 

Initial  load.                                                                 , 

1 

1 

1 

1 

1 

Elastic  limit.    LoadfcH.                                          i 

I 

1 

i 

1 

Tensile  strengtb. 
=  5i5.7  per  cent. 

Elongation  of  inch  sections,  ".23,  ''.45»,  ".28,  ".22,  ".19,  ".17. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 


ENDURANCE   OP   ROTATING  SHAFTS. 
Ko.  4211. 
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Mark,  46. 
X>iameter,  '^664• 
Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


Applied  loads. 


Tot«L 


Per  square 


sqaai 

DCb. 


inci 


Elongation.        Set. 


In  ganged  Jength. 


Bemarks. 


JPOttfldt. 

2S0 

1,S50 
2.500 
3,750 
6.000 
«.250 
7.500 
7.760 
8.0U0 
8,250 
8.600 
8,760 
9.000 
9.260 
9.500 
9,750 
10,000 
10, 250 
10.600 
10.760 
11.000 
11.260 
11,6U0 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.260 
13.500 
0 


PoundM, 
1.000 
5,000 
10,000 
16,000 
20.000 
26,000 
80.000 
31.000 
32,000 
33.000 
84,000 
85.000 
36^000 
37,000 
88,000 
39,000 
40.000 
41,000 
42.000 
48,000 
44.000 
45.000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
0 


Ifuhfti. 
0. 
.0008 

.0019 

.0029 

.0040 

.0040 

.0060 

.0002 

.0004 

.0067 

.0079 

.0072 

.0074 

.0076 

.0079 

.1840 

.1980 

.22 

.24 

•27 

.19 

.88 

.86 

.89 

.42 

.48 

.66 

.60 

.72 

.88 

L19 

1.41 


Inch. 
0. 


Initial  load. 


Elastiollmit.    LoadftlL 


Tensile  strength. 
'  =23. 5  per  oenU 


Elongation  of  inch  sections,  'M9,  ".23,  '^26,  ''.36*,  ''.20,  'M7. 
Fractared  3''.25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ''.43.    Area,  .146  square  inch. 
Contraction  of  area,  41.9  per  cent 


1 
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ENDUBANCE   OF   ROTATING   SHAFTS. 


No.  4211  J. 
Mark,  43. 
Diameter,  ''.564. 
ScHstional  area,  .25  sqaare  inch. 
Gauged  length,  6''. 


AppllHlloiids. 

In  faaged  length. 

Total. 

Per  aquare 
iocb. 

Elongation. 

Set. 

Bemarka. 

Pvwid$, 

250 

1.260 

2.600 

8,750 

6.U00 

6,260 

7,600 

7,760 

8,U00 

8,250 

8,5U0 

8,750 

9.000 

9,260 

9.500 

9,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11.250 

11.500 

11,760 

12,000 

12,260 

12,500 

12,750 

13.000 

13,250 

l.%500 

13.740 

Pviund9. 
1.000 
6,000 
10.600 
15,000 
90,000 
25,000 
80.000 
81.000 
82,000 
38.000 
84,000 
85.000 
86,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
66,000 
61,000 
62,000 
63,000 
64,000 
64,960 

Inehn, 
0. 
.0008 

.0018 
.0028 
.0088 
.0048 
.0058 
.0060 
.0062 
.0066 

.^m 

.0069 
.0071 
.0072 
.1065 
.1750 
.1950 
.2060 
.226 
.244 
.27 
.80 
.83 
.87 
.40 
.48 
.49 
.65 
.64 
.76 
.96 
L80 

IncK 
0. 
0. 

Initial  load. 

0. 

1 

0. 
0. 

1 

1 

1 

1 

I 

Elaatlo  limit.    Load  MK 

Tensile  strength. 
=24.0  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.25,  ".36  ♦,  ".24,  ".21,  ".19. 
Fractared  3".25  from  the  neck.    Appearance,  fibroas  lamellar. 
Diameter  at  fracture,  ".45.    Area,  .159  square  inch. 
Oontraotion  of  area,  36.4  per  cent 


ENDURANCE   OP  EOTATING   SHAFTS. 
No.  4213. 
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Mark,  49. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Oanged  length,  6''. 


Appli«d  lowlt. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
incb. 

Elongation. 

Set 

roundt, 
260 
1,250 
2^600 
8,750 
6,000 
6^250 
7,600 
7,760 
8,000 
8,250 
8.500 
8,750 
0,000 
8,250 
0,500 
0,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,260 
13.500 
13,610 

Pound: 

1.000 

6,000 

10,000 

l^ooo 

20,000 
26.000 
80.000 
31,000 
32,000 
88,000 
84,000 
35.000 
»V000 
87,000 
88.000 
80.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
48,000 
60,000 
61,000 
62,000 
63,000 
64,000 

^^ 

Inchu. 

0. 

.0008 
.0017 
.0027 
.0038 
.0048 
.0058 
.0050 
.0062 
.0004 
.0067 
.0068 
.0070 
.0072 
.1710 
.1775 
.1810 
.2000 
.2290 
.2475 
.2760 
.9070 
.8310 
.87 
.40 
.U 
.60 
.56 
.68 
.77 
.88 

L28 

1.68 

Inch, 
0. 
0. 

Initial  load. 

Elastic  Umit    LoadfelL 

Tensile  strength. 
=26.5  per  cent. 

0. 

0. 
0. 

..*.......... 

Elongation  of  inch  sections,  ''.20,  ''.26,  ".45»,  ".23,  ".20,  ".19. 
Fractured  3".2  from  the  neck.    Appearance,  fibroas,  lamellar. 
Diameter  at  fractare,  ".43.    Area,  .145  sqaare  inch. 
Oontraotion  of  area,  41.9  per  cent. 
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ENDURANCE   OF   ROTATING  SHAFTS. 
Ko.  4245. 


Marks,  36. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6''. 


Applied  loada. 

Ib  prated  length. 

Bemftrka. 

TotaL 

Per  nqasre 
inch. 

EIong»tion. 

Set. 

P&undt. 
'J50 
1,250 
2.5(K) 
8,750 
5,000 
6. 250 
7,600 
:,750 
7.500 
7,750 
8,000 
8,250 
8,500 
8.760 
9,000 
9,260 
9,  MO 
9.750 
10.000 
10,  250 
10,500 
11,000 
11.500 
12.000 
12,  r.oo 
12, 680 
0 

Poundt, 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
31,000 
80.000 
8l.0ii0 
32,000 
33,000 
34,000 
35,000 
36.0(10 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
60,720 
0 

J  ehet. 

0. 

.0008 
.0018 
.0028 
.0040 
.0050 
.0062 
.0064 
.03H0 
.0565 
.0705 
.0876 
.1260 
.1650 
.1786 
.I860 
.2210 
.2335 
.2575 
.28 
.32 
.41 
.50 
.66 
.91 

1.20 

1.61 

Inch, 
0. 

Initial  load. 

ElMtio  limit.    LoadfelL 

• 

Tensile  strength. 
—25.2  per  cent 

0. 

Elongation  of  inch  sections,  ''.45»,  '^25,  ".27,  ".24/M7,  'M3. 
Fractured  1''  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".41    Area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  4243. 
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Mark,  37. 

I>iaineter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 

250 

1,250 

2,500 

8,760 

6,000 

6,250 

7,600 

7,760 

8,000 

8.250 

8,500 

8.760 

8.000 

8,  250 

8,600 

a  750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,260 

11,500 

11,760 

12,000 

12, 250 

12,450 

0 

Pottndt. 
1,000 
5.000 
10.000 
15,0410 
20,000 
25.000 
80,000 
81,000 
82,000 
83.000 
34,000 
35, 000 
32.000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,U00 
45.000 
46.(100 
47.000 
48.0UO 
49.000 
49,800 
0 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0059 
.0081 
.0063 
.9066 
.0068 
.0085 
.0335 
.0980 
.1550 
.1640 
.1850 
.2040 
.2280 
.2570 
.2860 
.81 
.86 
.89 
.44 
.60 
.67 
.64 
.78 
.91 

1.36 

1.63 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadfelL 

Tensile  strength. 
=  27  per  cent. 

0. 

Elongation  of  inch  sections,  ''.22,  '^48»,  ''.28,  ".25,  ".21,  ".18. 
Fractured  2"  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Ooutraction  of  area,  47.2  per  cent 


1082 


ENDURANCE  OF  EOTATINQ  SHAFTS. 


1^0.  4244. 
Mark,  38. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  Bqaare 
inch. 

Elongation. 

Set 

Eemarln. 

Pounds. 
250 
1,250 
2.600 
8,750 
5,000 
6,250 
7,600 
8,000 
8,250 
8,600 
7,500 
7.750 
8,000 
8.2S0 
8,500 
8,760 
9,000 
9,250 
0,600 
9,760 
10,000 
10,500 
11,000 
11,500 
12,000 
12,430 
0 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
30,000 
82.000 
33,000 
84.000 
30.000 
31,000 
32.000 
33.^)00 
84,000 
86,000 
86,000 
87,000 
38,000 
80.000 
40,000 
42,000 
44,000 
46,000 
48.000 
49,720 

Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0062 
.0064 
.0072 
.0142 
.0220 
.0370 
.0626 
.1740 
.1785 
.1926 
.2080 
.2420 
.26 
.80 
.37 
.47 
.69 
.80 

1.30 

1.62 

Ineh. 
0. 

Initial  load. 

Blaatio  limit 
LoadfelL 

=27.0  per  oent 

t 

1 

1 

f 

1 

0. 

1 

/ 

1 

1 

1 

/ 

1 

1 

1 

1 

1 

1 

1 

Elongation  of  inch  sections,  ".19,  ".26,  ".47»,  ".24,  ".23,  ".23. 
Fractured  2".75  from  the  neck.     Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch* 
Contraction  of  area,  52.2  per  cent. 


ENDURANCE   OF  ROTATING   SHAFTS. 
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No.  4246. 

Ma^rk,  39. 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
260 
1.250 
2.500 
8.750 
5.000 
6,250 
7.500 
7,756 
8.000 
7,600 
7,780 
8.000 
8,250 
8,600 
8,750 
9,000 
9.250 
9,500 
10,000 
10,500 
11, 000 
11.500 
12,000 
12,370 

Poundt. 
1,000 

^ooo 

10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
80.000 
81,006 
82.000 
83,000 
84,000 
85.000 
86.000 
87,000 
88.000 
40,000 
42.000 
44.060 
46.000 
48.000 
49,480 

Inehet, 
0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0063 
.6167 
.0218 
.0427 
.0970 
.1760 
.1857 
.2027 
.23 
.27 
.81 
.89 
.47 
.60 
.83 
L40 
L67 

Inch, 
0. 

InitiAlload. 

Slasticlimit.    LoadfeU. 

• 

Tensile  strengtb. 
=27.8  per  cent. 

0. 

Elongation  of  inch  sections,  ''.20,  ''.46*,  ".33,  ''.24,  ".23,  ".21. 
Fractured  2."5  from  the  neck.    Appearance,  fibroas. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  4247. 
Mark,  40. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  <>''. 


Applied  loads. 

In  gattfM  leiifTtta. 

Keifiarks. 

lolai. 

Pit  Hqiian- 
inch. 

[Elung  tlan. 

Set. 

PoundM. 

250 
1,250 
2.5IK) 
3.7'0 
5.000 
6,250 
7,500 
7.750 
8,tKK) 
7,500 
7.750 
8.000 
8.J50 
8,5(K> 
8.750 
0  IKK) 
9,250 
9,500 
9,750 
10.000 
10.500 
11,000 
11.500 
12.000 
12.420 
0 

pounds, 
l.OoO 
5.0(K) 
10,000 
15.000 
20.000 
25.000 
80,000 
81.000 
82,000 
80.000 
31,000 
82,000 
33.  (KM 
34.0*0 
8.\  (KH) 
36.  000 
87,000 
88,000 
89.000 
40,000 
42,000 
44.000 
46,000 
48.000 
49.080 
0 

Indiet. 
0. 

.0008 

.0018 

.0026 

.0040 

.0051 

.0062 

.0068 

.0068 

.0095 

.0138 

.0365 

.0870 

.16.10 

.1765 

.1087 

.2220 

.2470 

.2600 

.8065 

.38 

.48 

.60 

.82 

1.18 

X.61 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
LoadfelL 

0. 

1 

Tensile  streofftih. 
=25.2  per  cent 

Elonjration  of  inch  sections,  'M6,  ''.20,  ".20,  ".27,  ".48»,  ".20. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Gontraction  of  area,  52.2  per  ceut. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  4216. 
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Mark,  60. 

Diameter,'^'.564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  Of', 


Applied  londs. 

In  gaaged  length. 

Bemarks. 

ToteL 

Peraqaare 

Elongation. 

Set 

Pounds, 

250 

1,250 

2,500 

8,750 

6.000 

6^250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13,000 

13,  070 

PoundM, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
82.000 
83.000 
34,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44*000 
45,000 
46.000 
47,000 
48,000 
49^000 
60,000 
61.000 
52,000 
52.280 
0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0040 
.0050 
.0061 
.0062 
.0065 
.0067 
.0070 
.0072 
.0074 
.1505 
.1800 
.1980 
.2280 
.2440 
.2720 
.2960 
.8300 
.8640 
.42 
.47 
.62 
.58 
.70 
.80 

1.02 

1.82 

1.60 

Inch. 
0. 

InitialloacL 

Elastic  Umit    LoadfelL 

Tensile  strengtb. 
=96.7  percent. 

0. 

0. 
0. 

Elongation  of  inch  sections,  'M9,  ''.21,  ''.27,  ".49*,  ".23,  ".21. 
Fractured  3".25  from  the  neck.    Appearance,  tibrons. 
Diameter  at  fracture,  ".40.    Area,  .126  square  inch. 
Ck)ntraction  of  area,  49.7  per  cent. 
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ENDUEANCE  OF  ROTATING  SHATTS. 


No.  4216. 
Marks,  65. 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  lenjTth. 

Semarks. 

ToUL 

P©T  square 
inch. 

Elongation. 

Set. 

Paundi. 
250 
1,250 
2,600 
8,760 
6,000 
6,250 
7.600 
7.760 
8,000 
8.250 
8,600 
8,750 
9,000 
9.250 
9,500 

9,750 
10,000 
10, 250 
10,500 
10,760 
11,000 
11,250 
11.600 
11,760 
12,000 
12,250 
12.600 
12, 750 
13, 000 
13,250 
13,  300 

0 

Fowndi, 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
31,000 
82,000 
33.000 
84,000 
85,000 
86.000 
87,000 
38,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
61,000 
52,000 
68,000 
68,  200 
0 

0. 

.0009 
.0020 
.0030 
.0040 
.0050 
.0060 
.0062 
.0065 
.0067 
.0070 
.0072 
.0075 
.0077 
.0079 

.1890 

.2125 

.2290 

.2600 

.2730 

.8025 

.8250 

.8676 

.40 

.46 

.50 

.59 

.67 

.82 

1.00 

1.22 

1.50 

Inch, 

0. 

0. 

Initial  load. 

0. 

0. 
0. 

Elastic  limit    Load  fell.   Scratching  conifnued 
under  34,000  pounds  per  square  inch  tension,     i 

Tennile  strenirth. 

=  25.0  per  cent. 

Elongation  of  inch  sections,  ".15, ''.17,  ''.20/'28,  ^'.48%  22. 
Fractured  2''  from  the  neck.    Appearance,  flbroas. 
Diameter  at  fractnre,  ".42.    Area,  .139  sqaare  iuolu 
Contraction  of  area,  44.6  per  cent. 


ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  4261., 

Marks,  66. 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
Oanged  length,  6". 


r 


Applied  loads. 


T^^.i      P®'  square 
T****^-  inch. 


EloDftation.        Set. 


Id  gikngecl  length. 


Bamarka. 


JPounda. 

2;>0 

1.250 

2,500 

3.760 

5,000 

6,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

8,000 

8,250 

8,500 

8.750 

9,000 

9,250 

9.500 

9,750 

10,000 

10.500 

11.000 

11,500 

12,000 

12,600 

13«  000 

13,500 

13.720 

0 


Founds. 
1,000 
5,UO0 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82.000 
88,000 
84,000 
85,000 
86.000 
82,000 
88,000 
84.000 
85.000 
86,000 
87.000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,(AM> 
48,000 
60,000 
62,000 
64.000 
64,880 
0 


Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0062 
.0064 
.0066 
.0060 
.0072 
.0102 
.0120 
.0170 
.0550 
.0838 
.1448 
.1560 
.1680 
.1840 
.2175 
.2620 
.81 
.38 
.46 
.59 
.82 

1.20 

1.64 


Inch. 
0- 


Initial  load. 


Elastic  limit    LondfelL 


Tenirile  strengtli. 
=  25. 7  per  cent. 


Elongation  of  inch  sections,  ".20,  ".26,  ".46»,  ".25,  ".21.  "17. 
Fractured  3".20  from  the  neck.    Appearance,  flbrons  lamellar. 
Diameter  at  fracture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
.No.  4252. 


Mark,  67. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  sanged  length. 

Semarka. 

Total. 

Per  BQuare 
inch. 

Elongation. 

Set 

Poundt 
250 
1,250 
2,500 
3,760 
5,000 
6,250 
7,500 
7,750 
8.000 
8,250 
8,500 
7,750 
8,000 
8.250 
8,500 
8,750 
9,U00 
9,250 
9.500 
9,750 
10.000 
10,500 
ll,0»0 
11,500 
12,000 
12.500 
13.  000 
13,450 
0 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,(00 
50,000 
62,000 
03,800 
0 

Inchet. 

0. 

.0010 
.0021 
.0031 
.0042 
.0061 
.0062 
.0063 
.0066 
.0068 
.0071 
.0117 
.0102 
.0302 
.0808 
.1225 
.1450 
.1575 
.1740 
.1875 
.2060 
.25 
.30 
.36 
.42 
.52 
.70 

1.25 

L57 

Inch, 
0. 

Initialload. 

Elaatic  limit    LoadflbIL 

Tennile  Btrength. 
=  26.2  per  cent 

0. 

Elongation  of  inch  sections,  ''.25,  ".25,  ".25,  ".i4»,  ".21,  ".17. 
FracTured  3"  foin  the  neck.    Appearance,  fibrous  lamellar. 
Dianiett-r  at  fracture,  ".43.    Area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 


ENDURANCE  OP  ROTATING  SHAFTS. 
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Na  4253. 
Mark,  68. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


A.pplied  loads. 

In  ganged  length. 

Remarks. 

Totid. 

Per  square 

ElongaOoa. 

Set 

rounds, 

260 

1,250 

2,500 

8,750 

6,000 

6.950 

7,500 

8.000 

8.250 

7,250 

7,500 

7,750 

8,000 

8.500 

9.000 

9.500 

10,000 

10,500 

11,000 

11,500 

12,  OM 

12,500 

12,830 

Pound*. 
1,000 
5,000 
10.000 
15.000 
20,000 
95.000 
80.000 
32,000 
38,000 
29.000 
80.000 
81.000 
32.000 
34,000 
86,000 
38.000 
40,000 
42,000 
44,000 
40.000 
48,000 
50,000 
51,320 

Inehst. 

0. 

.0009 
.0019 
.0099 
.0089 
.0049 
.0060 
.0065 
.0067 
.0905 
.0368 
.0490 
.1126 
.1509 
.1820 
.2170 
.2659 
.81 
.38 
.48 
.61 
.82 

1.19 

1.47 

Inch, 
Ol 

Initial  load. 

Elastic  limit    Loadfea 

0. 

Tensile  strength. 
=94.5  per  cent 

Elongation  of  inch  sections,  ".17,  'M8,  '^20,  ''.20,  ''.34,  ".38*. 
Fractured  1".4  from  the  neck.    Appearance  fibroos. 
Diameter  at  fractare,  ".37.    Area,  .1076  square  inch. 
Contraction  of  area,  57.0  per  cent* 
H.  Ex.  166 69 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  4254. 
Marks,  78. 
Diameter,  ''.564. 
SectioDal  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

1 

Total. 

Per  aqnare 
iuob. 

Elongation. 

Set. 

Remarks.                                         I 

Poundi. 

250 

1, 2:io 
2,M>0 
3,750 
5,000 
0. 2:»0 
7,500 
7.760 
8.000 
8,  2:.0 

8.  r.oo 

8.750 

9.  UUO 
9.  250 
8.000 
8.260 
8.500 
a  750 
9,000 
9.2.50 
9,500 
»,750 

10.  000 

10,  500 

1 1,  000 
11,500 
12. 0»iO 

12,  370 
0 

PovndM. 
1,  000 
5,000 
10,000 
15.  OoO 
20.  000 
25.  000 
30, 000 

31.  000 

32.  OOO 
:«l,  000 
34  (too 
3.\  000 
36.  OtiO 
37  000 
3J,  000 

33.  000 
34.000 
35. 000 
36,  000 
37. 000 
38,000 
3tt,000 
40.000 
42, 000 
44.000 
46,000 
48, 000 
49,480 

0 

IneMi. 

0. 
.0010 
.0021 
.0032 
.0042 
.0052 
.0063 
.0065 
.0067 
.0069 
.0071 
.0074 
.0076 
.0078 
.0156 
.0280 
.06.^5 
.1050 
.2148 
.2213 
.2368 
.2650 
.2965 
.39 
.47 
.61 
.80 

1.47 

L82 

Inch. 

0. 

Initial  load. 

.0002 

, 

/ 

Elastic  Umlt.    Load  £61]. 

/ 

Tcinsile  atrength,                                                      / 
— 30.3  per  oent»                                                          i 

Elongation  of  inch  sections,  ''.21,  ''.30,  ".34,  ".51»,  ".26,  ".20. 
Fractured  3".6  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Coutraction  of  area,  49.7  per  cent. 


ENDURANCE   OF   ROTATING   SHAFTa 
No.  4255. 
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Mark,  79. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6''. 


Applied  loads. 

In  gMifed  length. 

BemarkB. 

Total 

Per  BQiiAre 
inch. 

Slongadon. 

Set. 

J^wmda. 
250 
1,250 
i500 
8,760 
5,000 
6,250 
7,500 
8.000 
8(250 
8,500 
8,760 

9,500 
8.000 
8.260 
8.500 
8,760 
9,000 
9,250 
9.500 
9.750 
10.000 
10,600 
11,000 
11,500 
12,000 
12,500 
0 

F^nda, 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
88.000 
32.000 
83,000 
84,000 
35.000 
80,000 
87,000 
88,000 
38.000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
0 

InOut. 
0. 
.0010 
.0020 
.0080 
.0041 
.0051 
.0081 
.0006 
.0068 
.0070 
.0072 
.0074 

•    .0077 
.0079 
.0150 
.0178 
.0295 
.0488 
.0868 
.2268 
.2850 
.2465 
.29 
.86 
.44 
.67 
.74 
1.33 
1.61 

Jneh. 

0. 

Initial  load. 

BlaeUc  limit.    LoadfelL                             ' 

Tensile  strength. 
=26.8  per  cent. 

0. 

— ^ 

Elongation  of  inch  sections,  ^M9,  ".22,  ".22,  ".22,  ".28,  ".48», 
Fractured  l".lfroni  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
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ENDURANCE   OP   ROTATING   SHAFTS. 


No,  4256. 
Mark,  80. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  |raage( 

Total. 

Per  square 
inch. 

Blongstion. 

Pounds. 

Pound9. 

Inches. 

250 

1,000 

0. 

1,250 

6,000 

.0008 

2.600 

10,000 

.0018 

3,760 

15,000 

.0028 

5,000 

20.000 

.0037 

0,250 

25,000 

.0046 

7,600 

30.000 

.0058 

8,000 

32,000 

.0061 

8.260 

38,000 

.0064 

8,600 

34,000 

.0065 

8,750 

36,000 

.0067 

9,000 

36,000 

.0070 

7,750 

31.000 

,0208 

8,000 

32,000 

.0240 

8,250 

33.000 

.0280 

8,600 

34,000 

.0346 

8.750 

35,000 

.0520 

0,000 

36,000 

.2120 

9,250 

37,000 

.2205 

9,500 

38,000 

.3370 

9,750 

39,000 

.2550 

10,000 

40,000 

.2980 

10.500 

42,000 

.38 

11,000 

4^,000 

.47 

11.600 

40«000 

.58 

12,000 

48,000 

.77 

12,800 

49,440 

1.22 

0 

0 

1.70 

Set. 


Bemarks. 


Inch. 

0.  Initial  load. 


Elastic  limit.    LoadfelL 


Tensile  strenicth. 
=28.8  per  cent 


Elongation  of  inch  sections,  ".17,  ".22,  ".25,  ".29,  ".61»,  ".25, 
Fractured  2".*J5  from  the  neck.    Appearance^  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area^  52.2  per  cent, 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  4257. 
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Mark,  81. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Tot.1-  l^'^taT"" 

Elongation. 

Set. 

Inch 
0. 

Poundi. 
250 
1,250 
2,500 
8.750 
5,000 
8,250 
7,000 
8,000 
8,250 
8.600 
8,760 
9,000 
9,260 
8,000 
8,260 
8,500 
8,750 

Poundi, 
1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 
82,000 
33,000 
84,000 
85,000 
36,000 
87.000 
82,000 
33,000 
34,000 
aft  non 

Inehei. 
0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0060 
.0064 
.0067 
.0069 
.0070 
.0072 
.0076 
.0160 
.0230 
.0395 
.0765 
.1440 
.2290 
.2440 
.2690 
.3060 
.40 
.50 
.62 
.94 

Initial  load. 

0. 

EUfltic  limit     Load  felL 

9,000    1        88,000 
9. 250            37, 000 
9.500    ,        38.000 
9,750    ;        89,000 
10.000    1        40.000 
10,500            42,000 
11. 000            44. 000 
11,600            46.000 
12,  000             4A.  000 

12,180 
0 

48,720 
0 

tensile  atrcngth. 
—  24.0  per  cent. 

1.44 

Elongation  of  inch  sections,  ".15,  ".18,  ".19,  ".22,  ".32,  ".38». 
Fractnred  1".25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
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ENDURANCE   OF  JKOTATINQ  SHAFTS. 
No.  425a. 


Mark,  82. 

Diameter,  ".5U. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  loads. 

In  ganged  lengili. 

n 

ToUl. 

Porsqiuae 
inch. 

Elongation. 

Sot. 

Remarks. 

Pounds. 
250 
1.250 
2,500 
3,750 
5,000 
6,260 
71500 
8,000 
8,250 
8,500 
8.750 
9.000 
9.250 
9,500 
7,750 
8,000 
8,250 
8,600 
8,750 
9.000 
9250 
0,500 
0.760 
10,000 
10,500 
11,000 
11,500 
12,000 
12,310 
0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
30.000 
40,000 
42,000 
44,000 
46,000 
48,000 
49.240 
0  . 

Inches. 

0. 

.0008 
.0018 
.0027 
.0037 
.0048 
.0058 
.0062 
.0065 
.0067 
.0069 
.0071 
.0073 
.0076 
.  0105 
.0195 
.0375 
.0650 
.1850 
.1955 
.2060 
.2412 
.2550 
.2960 
.38 
.44 
.58 
.80 

1.30 

1.64 

Inch. 

0. 

Initial  load. 

1 

-.0001 

1 

/ 

f 

Klaatio  limit.    Load  felL 

............ 



, 

Tensile  strength. 
=27.3  per  oent. 

1 

Elongation  of  inch  sections,  ''.20,  ''.24,  "AT,  ".29,  ".24,  ".20. 
Fractured  3".4  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,'  ".41.    Area,  .132  square  inch* 
Contraction  of  area,  47.2  per  cent 


ENDDEANCB  OP  ROTATING  SHAFTS. 
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NATURAL  STONES  AND  BUILDING  MATERIAL. 

COEFFICIENT  OF  EXPANSION,  COMPRESSION  TESTS,  AND  TRANSVERSE 

TESTS. 
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The  expansion  of  the  stones  was  determined  on  a  ganged  length  of 
about  20  inches. 

The  specimens  were  prepared  with  ^-iuch  drilled  holes,  into  which 
were  driven  brass  plugs,  and  in  the  ends  of  the  plugs  were  made  small 
drilled  and  counter-sunk  holes  defining  the  extremities  of  the  gauged 
length. 

The  stones  were  first  measured  in  the  open  air,  afterward  in  water 
baths  of  different  temperature,  the  temperature  of  the  cold  bath  beiDg 
about  33.50  p. .  that  of  the  hot  bath  in  the  vicinity  of  I8O0  to200o  P., 

The  details  of  the  tests  show  a  very  decided  swelling  of  the  stones  in 
most  cases  after  soaking  for  a  time  in  water,  which  effect  was  generally 
increased  by  the  hot  over  that  of  the  cold  water. 

In  order  to  eliminate  the  effect  of  this  swelling  and  obtain  coefficients 
of  expansion  for  the  wet  material  due  principally  or  solely  to  change  in 
temperature,  the  values  of  the  coefficients  as  computed  are  from  the 
contractions  of  the  stones  while  returning  from  the  temperature  of  the 
hot  to  the  temperature  of  the  cold  bath. 

The  same  specimens  were  used  in  compression  tests,  and  when  not 
fractured  in  this  manner  were  ruptured  finally  by  transverse  stress. 

The  compression  tests  were  undertaken  chiefly  to  investigate  the 
moduli  of  elasticity  under  different  loads  and  the  behavior  of  the  ma- 
terial under  ascending  and  descending  stresses. 

The  moduli  of  elasticity  have  been  computed  between  different 
stresses,  deducting  the  permanent  sets  in  each  case,  and  these  values 
are  stated  in  the  details  of  the  tests. 


DETAILS  OF  COEFFICIEKT  OF  EXPAKSIOS  EZPEEIMEHTS. 

IJTo.  5001. 

HoosiER  Bupp,  Oolitic  Limbstone,  fbom  Bedfobd,  Ind. 

Dimensions,  24"x6".03x4''. 

Original  gauged  length  in  air,  20^^0033. 

Temperature  of  room,  60^  P. 


Bath. 

Ganged  lenfftb. 

Semarks. 

Tempera- 
tare  (de- 
grees, F.). 

Time 
exposed. 

Total. 

Succeeelve 
difference. 

57 
178 
33.5 

Houn. 

Inehe$. 
20.0035 

20.0168 

20.0050 

Inch. 
.0002 

.0133 

.0109 

After  soakiojs  in- bath  14  days. 

When  placed  in  hot  bath  air  esoapea  from  etone. 

Cooled  in  air. 

44 
20| 
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STONES   AND   BUILDING   MATERIAL. 
No.  5002. 

Indiana  Limbstone. 


Dimensions,  23".98x6".03x4'^00. 
Original  gauged  length  in  air,  20^^0084. 
Temperature  of  room,  68°  P. 


B« 

tb. 

Time 
exposed. 

Gaaged  length. 

TemperA- 
ture  (de- 
KreemP.). 

ToUI. 

SnooeMlTe 
differenee. 

ftemwks. 

Houn. 

InchM. 

Inch. 

33.5 

k 

20.0074 

.0010 

33.6 

1 

20.0069 

.0005 

▲ir  continueft  to  eectpe  fh>in  stone  io  al^oidv 
stream. 

38.5 

2 

20.0070 

.0001 

38.6 

8 

20.0071 

.0001 

Do. 

33.5 

19 

20.0074 

.0004 

3« 

1 

20.0074 

0. 

Remoredfromliatb. 

20.0080 

.0006 

In  air  8  days.    Temperatare  of  room.  68^  F. 
Retamedtobath. 

176 

H 

20.0210 

.0130 

178.5 

81 

20.C205 

.0003 

67 

15 

20.0116 

.6089 

179 

n 

20.0221 

.0106 

I 

177 

20.0223 

.0002 

76 

16 

20.0132 

.0091 

i 

83.5 

4 

20.0124 

.0008 

83.5 

20.0120 

.0004 

33.6 

6 

20.0115 

.0005 

1 

34 

96 

50 

66 

20. 0118 

.0003 

! 

No.  6003. 

Vermont  Marble. 

Dimensions,  23'^94  x  6''.99  x  3".98. 
Original  gauged  length  in  air,  19'^9989. 
Temperature  of  room,  71^  F. 


Bath. 

Ganged  length. 

Semarks. 

Tempera- 
ture  (de- 
grees  F.). 

Time 
exposed. 

Total. 

Snocessire 
dilTerence. 

83.5 
83.5 
83.6 
88.6 
33.5 
33.5 
33.5 
68 

208 
71 

194 
84 
34 
34 

Hours. 
24 

J? 

58 
144 

lnehe§. 
19.9988 
19.9989 
19.9998 
20.0000 
19.9994 
19.9995 
19.9990 
20.0000 
20.0289 
20.0109 
20.0223 
20.0117 
20.0119 
20.0118 

Inch. 
.0001 
.MiOl 
.0004 
.0007 
.0006 
.0001 
.0005 
.0010 
.0239 
.0130 
.0114 
.0106 
.0002 
.0001 

After  soaking  in  bath  U  days. 

7 
16 

5 
18 
26 

m 

STONES   AND   BUILDING   MATERIAL. 
No.  5004. 

Lee  (Mass.)  Marble. 

Dime'nsions,  23".97x6''x3".97. 
Original  gauged  length  in  air,  20''.0061. 
Temperature  of  room,  60^  F. 


1101 


Bath. 

Ganged  length. 

RemarkB. 

Tempera- 
ture (de- 
grees P.). 

Time 
exposed. 

TotaL 

Succesaive 
difference. 

54 

189.5 

184 

184 

83.5 

Howrt. 

Tnchet. 
20.0060 
20.0236 
20.0217 
20.0221 

20.0061 

Inch. 
.0001 
.0176 
.0019 
.0004 

.0160 

After  soaking  in  hath  7  daya  4  hoars. 
Cooled  in  air. 

6 

No.  50O6. 

Potomac  Red  Sandstone. 

Dimensions,  24".01  x  6''.01  x  4'^02. 
Original  gauged  length  in  air,  20'^0034. 
Temi)erature  of  room,  72^  F. 


Bath. 

Ganged  lenetb. 

Remarks. 

Tempera-  \      «.«_- 
ture(de-   ;    ^J^^ 
greea,  F.).  1    ♦^^P08«'»- 

Total. 

Snccessiye 
diiTerence. 

33.5 
33.5 
33.5 
33.5 

63.5 

187 
58.5 

183 
64.5 
33.5 
33.6 

Houn, 

i 

■  Inehet, 
20.0016 
20.0010 
20.0020 
20. 0021 
20.0045 
20.0045 
20. 0182 
20.0050 
20.0187 
20.0061 
20.0035 
20.0036 

Inch. 
.0018 
.0006 
.0010 
.0001 

:r 

.0137 
.0132 
.0137 
.0126 
.0026 
.0001 

RerooTed  from  bath. 

In  air  2  days.    Temperature  of  room,  68®  F. 

After  soaking  in  bath  19  days. 

1? 

1 
8H 

1102  STONES   AND   BUILDING   MATERIAL. 

No.  5006. 

Portland  Bed  SandStonb. 

Dimensions,  24"  x  5''.97  x  3".97. 
Original  ganged  length  in  air,  19''.9912. 
-Temperature  of  room,  74^  F. 


Bath. 

Uaaj(ed  length. 

Temp»T»- 
til  re  (de- 
grees, F.). 

Time 
exposed. 

TotnL 

Successive 
dlfTerenoe. 

Bemarks. 

33.5 
33.5 
33.5 
33.5 
38.5 
33.5 
33.5 
33.5 
180 
182 
56  to  58 
33.6 
33.5 
33.5 

Howr§, 

22 
24 
40 

1? 

64i 
4} 
1* 

IneKet. 
19.  0906 
10.0936 
19.0936 
19.0934 
19.9932 
19. 9930 
19.9935 
19.0936 
20. 0105 
20.0095 
19.9969 
19. 9068 
19.9954 
19.9951 

Inch. 

.0006 
.0030 
0. 

.0002 
.0002 
.0002 
.0005 
.0001 
.0169 
.0010 
.0126 
.0001 
.0014 
.0008 

After  soaking  in  bath  6|  daya. 

7* 
71 

No.  5007. 

Ohio  Sandstone. 

Dimensions,  23^96  x  6''.98  x  3".97. 
Original  ganged  length  in  air,  20'^0019. 
I'emperature  of  room,  700  F. 


Bath. 

Ganged  length. 

Remarks. 

j  Temepra- 
turo  (de- 
grees, P.). 

Time 
exposed. 

Total. 

Soooessive 
difference. 

63 

183 
38.5 

sas 

Hourt, 

Inche$. 
20.0037 

20.0187 

20.0001 
20.0005 

Inch, 
.0018 

.0160 

.0186 
.0004 

After  soaking  in  bath  12  days  4  hours. 

Wh^n  placed  in  hot  hath,  pieces  flaked  off 
comers  nrar  middlo  of  length,  where  hand- 
screw  nsed  in  handling  was  damped. 

Air  escapes  from  pores. 

Cooled  in  air. 

SI 

STONES   AND  BUILDING  MATERIAL. 
No,  6008. 

MoNSON  (Me.)  Slate. 

Dimensions,  24'' .07  x  6'M3  x  4'MO. 
Original  gaug^ed  length  in  air,  19".9954. 
Teiuperature  of  room,  68°  F. 
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B 

iv.>.  F>. 

tb. 

Gaa^ced  length. 

Kemarks. 

Tim© 
exposed. 

Total. 

Su  oeaaive 
differeuce. 

JETourff. 

Inehet. 

Inch. 

33.5 

-A 

m  s'Oio 

.0005 

33.5 

-i 

19. 9M0 

.ouoo 

83.5 

2 

19.9034 

.0006 

33.5 

H 

19  9»:« 

.  0001 

3:1.5 

6 

19.9928 

.0005 

33.5 

7 

10. 9935 

.0007 

33.5 

22| 

19.9934 

.0001 

Remoyed  from  bath. 

19.9071 

.0087 

In  air  12  houni.    Temiwratare  of  roow 
After  soaking  in  bath  17  days. 

08op. 

61 

19.9965 

.0006 

105 

8 

20.0096 

.0131 

68.6 

16 

19  9977 

.0118 

191 

.n 

20.0108 

.0131 

34 

19.9051 

.0157 

34 

65 

19.9950 

.0601 

No.  6009. 
North  River  Blue  Stone. 

Dimensions,  23''.98  x  6''.  x  4''. 
Original  gauged  length  in  air,  20''.0052. 
Temperature  of  room,  67^  P. 


Batb. 

Ganged  length. 

Remarks. 

Tempera- 
ture, de- 
grees, F.). 

Tta.. 
exposed. 

Total. 

• 
SncoesslTe 
diiference. 

83.5 
88.5 
88.5 

60 
192 
61.6 
34 
84 
84 

Saun. 

Inehei, 
20.0026 
20.0018 
20.0019 
20.0059 
20.0146 
20.0340 
20.0182 
20.0155 
20.0151 
20.0156 

Inch, 
.0096 
.0008 
.0001 
.0040 
.0067 
.0196 
.0158 
.0037 
.6008- 
.0004 

Removed  firom  bath. 

In  air  2|  days.    Temperatnre  of  room,  68o  F. 

After  soaking  in  bath  21  days. 

7 
17 

4 

11  (y4  STONES   AND   BUILDING   MATERIAL. 

No.  6010. 

Worcester  Granite. 

Dimensions,  24".02  x  6".01  x  4".01. 
Original  ganged  length  in  air,  20'^0023. 
Temperatare  of  room,  749  P. 


Bath. 

Qanged  length. 

Remark^. 

Tempera- 
tttra  (de- 

Time 
exposed. 

ToUl. 

Sucoessire 
difference. 

33.5 

33.6 

33.5 

33.6 

33.5 

33.5 

49 

83.5 

55.5 

182.5 
45 

188 
00.5 
83.5 
33.5 
33.5 

Houn, 

7 
23 
31 
60 
83 

8 

InehM. 
30.0016 
20.0010 
aO.  0011 
20.0015 
20.0014 
20.0018 
2C.0009 
20.0017 
20.0029 
20. 0103 
20.0043 
20.0100 
20.0059 
20. 0040 
20.0044 
20.0049 

Inch. 
.0008 
.0005 
.0001 
.0004 
.0001 
.0004 
.0009 
.0008 
.0012 
.0134 
.0120 
.0128 
.0107 
.0013 
.0002 
.0005 

After  soaking  in  bath  8  days  21  honra. 
After  soaking  in  bath  10  day*. 

7 
10 

Na  6011. 

QuiNCY  Granite. 

Dimensions,  24''  x  6"  x  4". 

Original  ganged  length  in  air,  lO^'.OOol. 

Temperature  of  room,  72^  F. 


Bath. 

Ganged  length. 

«    Bemarka. 

Tempera- 
tare  (de- 
greee.  F.). 

Time 
exposed. 

Total. 

SnooessiTe 
difference. 

53 

199 

179 
33.5 
38.6 
33.5 

Houn. 

Inehet. 
19.0952 
20.0079 
20.0002 
19.9953 
19.9967 
19.9957 

Inch. 
.0001 
.0127 
.0017 
.0109 
.0004 

0. 

After  soaking  in  bath  10  days. 

24 

SI 

STONES   AND    BUILDING   MATERIAL. 

No.  5012. 

Gape  Ann  Gbanxtb. 

Dimensions,  24"  x  6''.02  x  4".01. 
Original  ganged  length  in  air,  19'^9303. 
Temperatore  of  room,  68o  F. 
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Bath. 

Oaaged  length. 

Bemarks. 

Tempera- 
tttre  (de- 
gree*. F.). 

Time 
exposed. 

Total. 

Snocesrire 
dfflbrenoe. 

66 
179 
181 

33.5 

Hour$. 

Inches. 
19.9315 
19.9395 
19. 9401 
19.9310 

Inch. 
.0012 
.0060 

.0006 
.0091 

iifter  aoakiog  in  bath  11  days. 

No.  6013. 

Bed  Bbick  No.  1. 

Dimensions,  V'M  x  3''.63  x  2^.18. 
Weight,  4  pounds  IJ^  ounces. 
Original  gauged  length  in  air,  6^.0852. 
Temperature  of  room,  76^  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.) 

Time 
exposed. 

Total. 

Snocesslve 
difference. 

52 
184 

84 

Bourt. 
186 

Inehsi. 
6.0850 
6.0874 

6.0842 

Inch. 
.0002 
.0024 

.0082 

RemoTed  from  liot  bath.    Weight,  4  pounds 
15  onnoes. 

No.  5014. 
Bed  Bbiok  No. 

Dimensions,  7''.85  x  3''.61  x  2".23. 
Weight,  4  pounds  12^  ounces. 
Original  gauged  length  in  air,  6^.0109. 
Temperature  of  room,  75^  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.) 

Time 
exposed. 

T«*.i      '  SuccesaiTe 
^""^     ,  difference. 

52 
184 

84 

Houra. 
186 

Inches. 
6. 0107 
6.0129 

6.0106 

Inch. 

.0009 
.0022 

.6023 

Remored  fh>m  hot  bath.    Weight,  5  pounds 
li  ounces. 

H.  Ex.  165- 


-70 
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8T0NKS   AND   BUILDING   MATERIAL. 

No.  5015. 
Bed  Brick  No.  3. 


DimeDsions,  V'.IO  x  3".68  x  2".21. 
Weight,  4  pounds  lOJ  oniices. 
Original  gauged  length  in  air,  6''.9396. 
Temperature  of  room,  75^  p. 


Bftth. 

Ganged  length. 

Temperft- 
inre  (de- 
gree#,  F.). 

Time 
exposed. 

Total. 

Inches. 
5.0391 
5.9417 

5.9394 

Successive 
difference. 

Remarks. 

62 
184 

34 

JECourt. 
186 

Inch. 
.0U05 
.0026 

.0023 

Removed  from  but  bath.    Weight,    4  ponnda  ' 

14^  OQDCf'R. 

1 

No.  5016. 

Bed  Brick  No.  4. 

Dimensions,  7''.78  x  3''.58  x  2'^22. 
Weight,  4  pounds  12J  ounces. 
Original  gauged  length  in  air,  6''.0204i 
Temperature  of  room,  76^  P. 


Bath. 

Ganged  length. 

1 

Remarks.                                 | 

Tempera* 
tnre  (de- 
grees, F.). 

Time 
exposed. 

Hours. 
186 

Total 

Inches. 

C.0200 
8.0224 

0.0195 

Snccessive 
ditFerence. 

52 
184 

84 

Inch. 

.0004 
.0024 

.0029 

i 

Removed  from  hot  bath.    Weight,  5  ponnda  i 

i  oance. 

No.  5017. 

PiRE  Brick  No.  1. 

Dimensions,  9''.21  x  4''.52  x  2''.58. 
Weight,  6  pounds  15^  ounces. 
Original  gauged  length  in  air,  r>".9968. 
Temperature  of  room,  75^  P. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.). 

Time 
exposed. 

Hours. 

18G 



Total. 

Inehe*. 
5.9067 
5.0994 

5.9968 

Snccessive 
diilerence. 

52 
184 

84 

Inch. 
.0001 
.0024 

.0026 

Itomovod  from  hot  hath. 
Wiight,  7  pounds  14J  ounces. 
Placed  in  oold  bath. 

STONES   AND   BUILDING   MATERIAL. 
No.  5018. 

Fire  Briok  No.  2. 
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Dimensions,  9''.26  x  4".55  x  2''.53. 
Weight,  6  poands  13f  ounces. 
Original  gauged  length  in  air,  5''.9988. 
Temperature  of  room,  75^  P. 


Bath. 

Ganged  length. 

Bemarks. 

Tempera- 
tare  (de- 
Kreea.  P.). 

Time 
expoeed. 

Total. 

Sncceaaive 
difference. 

62 
184 

.84 

Hour: 
186 

Incke9. 
5.0084 
6L0010 

5.8088 

.0004 
.0026 

.0022 

Bemoved  from  hot  bath. 
Weight,  7  poondB  184  onnoee. 
Piaoed  in  oold  bath. 

No.  6019. 
Hollow  Fire  proof  BxriLDma  Block,  prom  St.  Paul,  Minn. 

Weight,  10  pounds  12^  ounces. 

Dimensions,  12"  x  6'^  x  4''. 

Hollow  core,  \%"  x  3|". 

Original  ganged  length  in  air,  10".0036. 

Temperature  of  room,  76^  F. 


Bath. 

Oanged  length. 

Bemarkt. 

Tempera- 
ture (de- 
gree«,  P.). 

Time 
exposed. 

Total. 

Succeaeive 
difference. 

185 

60 
34 

Hvurt. 
H 

164 
631 

Jnehet, 
10. 0076 

Inch. 
.0040 

Weight,  12  ponnds  13  oanoes. 

10.0032 

.0044 

No.  5020. 

Ashler  Brick,  marked  Ej,  from  Fiske,  Coleman  &  Go.,  Boston, 

•Mass.  ' 
Dimensions,  12"  x  3"  x  4". 
Weight,  8  pounds  13|  ounces. 
Original  gauged  length  in  air,  10" .0218. 
Temperature  of  room,  75^  F. 


Bath. 

Ganged  length. 

Remarks. 

Sl^- 

Total. 

Soocesaiye 
difference. 

185 

60 
34 

Hour: 

164 
63i 

10.0'i4S 

Inch. 
.0027 

Weight,  0  pounds  0^  onnees. 

10.0217 

.0028 
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STONEB  AND   BUILDING   MATERIAL. 

TSo.  5001a. 

HoosiBB  Btipp  Oolitic  (Indiana)  Limestone. 

OOMFBESSION  TEST. 
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.§ 


Sectional  area,  24.12  square  inches. 
Gauged  length,  20^'. 


In  ganged  leogth. 

BemarkB. 

Total. 

Per  square 
mok. 

Compree- 
•ion. 

Set. 

Pound*. 
2,412 
4,824 
9,648 
14,472 
19.296 
24,120 
33.768 
43,416 
53.064 
62,712 
72,860 
53.064 
24.120 
14,472 
14,472 
24.120 
53,064 
72,360 
82,008 
91,656 
99,100 

Poundi, 

100 

200 

400 

600 

800 

1,000 

1.400 

1,800 

2,200 

2,600 

8,000 

2,200 

1,000 

600 

600 

1,000 

2,200 

3.000 

3.400 

3,800 

4,109 

InchM. 
0. 

.0003 
.0010 
.0023 
.0087 
.0060 
.0078 
.0105 
.0184 
.0164 
.0196 
.0158 
.0082 
.0058 
.0041 
.0070 
.0145 
.0108 
.0980 
.0276 

Inch. 
0. 

InHialload. 
Ie=3,  600,000. 

I B  =3,125,000. 
XTltlraate  strength. 

0. 

.0017 

Opened  oblique  longitudinal  fractures,  leaving  a  wedged-shaped  frag- 
ment at  each  end  of  the  stone. 

Rapid  yielding  gave  warning  of  impending  fracture  one-half  minute 
preceding  final  rupture. 
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STONES   AND   BUILDING   KATEBIAL. 

ITo.  9002a. 

Indiana  Limestone. 

compression  test. 


I 


Sectional  area,  24.48  square  inches. 
Gauged  length,  20^'. 


Applied  loads. 

In  |2:auged  length. 

Bemarka. 

Total. 

Per  sqaare 
incli. 

Poundi. 

100 

200 

400 

600 

80O 

1,000 

1,400 

1,800 

2,200 

2.600 

3.000 

8,400 

3,800 

41200 

4.600 

5,000 

Compres- 
sion. 

Inch. 

0. 

.6003 
.0018 
.0023 
.0631 
.0040 
.0055 
.0068 
.0082 
.0096 
.0110 
.0128 
.0142 
.0158 
.0178 
.0190 

S«t. 

Pounds. 

2.448 

4.896 

9.792 

14,688 

19.584 

24, 480 

84,272 

44,064 

53.856 

63,648 

73,440 

83.232 

93, 024 

102, 816 

112,608 

122,400 

Inch. 
0. 

Initial  load. 
E  =  6,225,200. 

.0002 

-.0001 

Sustained  maximum  load  i  minute,  then  failed,  separating  into  wedge* 
shaped  fragments. 


STONES   AND   BUILDING   MATERIAL. 

No.  5003a. 

Vermont  Mabble. 


nil 


COMPRESSION  TEST. 

liength,  23".94. 

Sectional  area,  5'^99  x  3''.98=r23.84  square  inches. 

Ganged  length,  2(y'. 


Applied  loads. 


Total. 


Poundt. 

2,384 

4,768 

9.636 

14,30i 

10,072 

23,840 

38,376 

43,012 

52.448 

61,0(<4 

71,  520 

81.056 

00,592 

100,128 

100,664 

110,200 

128,736 

138,272 

147, 808 

157,844 

166.880 

110,200 

71,520 

28,840 

23.840 

71, 520 

119.200 

166,880 

176. 416 

185, 962 

105. 488 

205, 024 

214.560 

166,880 

119.  200 

71,  520 

23.840 

23,840 

71,620 

110,200 

166,880 

110,200 

71,520 

23,840 


Per  Boaare 
incn. 


Pounds. 
100 
200 
400 
600 
800 
1,000 
1,400 
1.800 
2,200 
2,600 
3.000 
8,400 
3.800 
4.200 
4.600 
5,000 
5,400 
5.800 
6,200 
6.600 
,  7,000 
5.000 
8,000 
1.000 
1.000 
3,000 
5,000 
7,000 
7.400 
7,800 
8,200 
8,600 
0.000 
7,000 
5,000 
8,000 
1,000 
1,000 
3,000 
5.000 
7.000 
5,000 
3,000 
1,000 


In  gnaged  length. 


Comprea- 
Bion. 


Inch. 

0. 

.0005 
.0016 
.0030 
.0046 
.0057 
.0078 
.0005 
.0100 
.0122 
.0135 
.0146 
.0167 
.0167 
.0180 
.0100 
.0201 
.0211 
.0223 
.0236 
.  0247 
.0208 
.0163 
.0106 
.0087 
.0150 
.0300 
.0240 
.0260 
.0274 


.0323 
.0386 
.0243 
.0105 
.0132 
.0110 
.0176 
.0228 
.0276 
.0236 
.0190 
.0130 


Set. 


Inch. 
0. 


.0011 


.0028 


.0040 


Remarks. 


Initial  load. 


E=6,557,000. 


.0040 


.0068 


.0070 


Er^,302,000. 
\  2^8,333,060. 


x  E— 7,018,000. 


Teat  discontinued. 
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STONES   AND   BUILDING   MATERIAL. 

No.  6003ft. 

Yebmont  Mabble. 

tbansyebse  test. 


T^ 


I 


SX9* 


'•^, 


1- 


Applied  loads.  I 

TVafl««««««-  '  Successive 

Maximm.1  ,^^®«^**»°*  deflections, 
fiber  stress.  I 


Toua. 


600 
1.000 
1,500 
2,000 
2,500 
8,000 
3,500 
4,000 
4,500 
5,000 


008 


0. 

.0007 
.0017 
.0020 
.0040 
.0050 
.0000 
.0070 
.0083 
.0006 


Inch. 

0. 

.0007 
.0010 
.0012 
.0011 
.0010 
.0010 
.0010 
.0013 
.0013 


jsr 


Deflection 
sets. 


Inch. 
0. 


^ 


Kemarko. 


.OOIG 


iDitial  lond. 


.1 


.0035    ,  Ultimate  strength. 


Five  thousand  pounds  total  load  was  applied  and  released, 
second  application  of  this  load  caased  raptare  of  the  stone. 


The 


"  »i- 


8T0NES   AND   BUILDING  MATEBIAL 
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No.  6004a. 

liEE  MABBLE. 


COMPBESSION  TEST. 

Xiength,  23^97. 

Sectional  area,  6''x3''.97=23.82  square  inches. 

Oaaged  length,  20"'. 


Applied  loada. 


TotaL 


Per  sonote 
incn. 


In  ganged  length. 


Compres- 
sion. 


Set 


Eemarks. 


FoundM. 
2,382 
4,764 

*    9.528 

14,29S 

10,066 

23,820 

28.584 

83.848 

88.112 

42,876 

47,640 

67,166 

66,696 

76,224 

85,752 

05,280 

104,808 

114,336 

123,864 

133,392 

142.920 

95,280 

47,640 

23,820 

23. 820 

47.C40 

95,280 

142,  920 

152,  448 

161,  976 

171,604 

181, 032 

190,660 

200,088 

209. 610 

219, 144 

228.672 

288,200 

190,560 

142,920 

95,280 

47,640 

28,820 

23,820 

47,640 

96^280 

142,920 

190.560 

238,200 

190,660 

142,920 

95,280 

47,640 

23,820 

143,920 

114.300 

114,386 

142,020 

190,660 

238,200 

247,728 

257,256 

266,784 

276,312 

285,840 


Poundt. 

100 

200 

400 

600 

800 

1.000 

1,200 

1.400 

1.600 

.    1.800 

2,000 

2,400 

2,800 

8,200 

3,600 

4,000 

4.400 

4,800 

5,200 

5,600 

6,000 

4,000 

2,000 

1,000 

1,000 

2,000 

4,000 

6,000 

6,400 

6,800 

7,200 

7,600 

8.000 

8,400 

'     8,800 

9,200 

9.600 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

8.000 

6.000 

4.000 

2,000 

1,000 

6,000 

4,798 

4,800 

6,000 

8,000 

10,000 

10.400 

10,800 

11.200 

11.600 

12,000 


Inch. 

0. 

.0006 
.0019 
,0030 
.0041 
.0051 
.0050 
.0007 
.0074 
.0080 
.0085 
.0094 
.0103 
.0112 
.0110 
.0126 
.0132 
.0140 
.0146 
.0153 
.0161 
.0129 
.0090 
.0063 
.0060 
.0080 
.0124 
.0159 
.0164 
.0178 
.0179 
.0185 
.0102 
.0197 
.0202 
.0207 
.0216 
.0224 
.0194 
.0161 
.0127 
.0087 
.0058 
.0046 
.0076 
.0119 
.0155 
.0189 
.0221 
.0101 
.0159 
.0125 
.0085 
.0058 
.0154 


JncA. 
0. 


.0011 


.0015 


.0017 


.0018 


.0014 


Initial  load. 


E  =  6.667.000. 


£  =  10,256,000. 


E  =  11,766,000. 


E =11,420,000. 


B  =  11,765,000. 


.0012 


.0013 


.0184 
.0152 
.0186 
.0219 
.0225 
.0281 
.0238 
.0245 
.0262 


.0000 


1S=12, 003,000. 


Load  left  on  stone  over  night. 
Load  on  stone  in  the  morning  after  15  hoon 
rest. 
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STONES   AND  BUILDING  MATEBIALu 
No.  5004a-^OontiDa6d. 


▲ppUed  loads. 

In  ganged  length. 

TotaL 

Peraqixne 
Inch. 

Campret- 
Bion. 

Set. 

Baauoka. 

Pounds. 

295.868 

804.896 

314,424 

823,962 

833.480 

238.200 

142.020 

47.640 

23.820 

23.820 

47,646 

142,626 

288.200 

142,020 

238,200 

333,460 

343,008 

852,536 

362,064 

871,592 

881,120 

333,480 

238.200 

142,920 

47.640 

23.820 

23.820 

47,640 

142,920 

23.820 

333,480 

Pounds. 

12,400 

12.800 

18,200 

18,600 

14,000 

10,000 

6,000 

2,006 

1.006 

1,006 

2^000 

6.000 

10,000 

6,000 

10,000 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

14,000 

10,000 

6.000 

2,000 

1,000 

1.000 

2,000 

6.006 

1,000 

14,000 

Inch. 
.0256 
.0264 
.0272 
.0279 
.0285 
.6217 
.0162 
.0085 
.0057 
.0044 
.0074 
.0155 
.0223 
.0160 
.0224 
.0286 
.0292 
.0300 
.0308 
.0316 
.0324 
.0294 
.0234 
.0169 
.0089 
.0061 
.0049 
.0079 
.0161 
.0229 
.6281 

IncK 

S                                                                                                                                                                                                                               ( 



1 

.ooii 

^Er=12,500,000. 

1 

1 

■ 

1 



E=ll,766,000. 

' 

.0016 

.6015 

STONES   AND   BUILDINO  MATERIAL. 

No.  6004&. 

Lee  Mabble. 

tbansyebse  test. 
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Applied  loads.    " 

Deflections. 

Saooessiye 
deflections. 

Deflection 
sets. 

Inch. 

Total. 

Maximam 
fiber  stress. 

Remarks. 

Pounds. 
500 
1,000 
1,600 
2.000 
2,500 
3,000 
3,500 
4,000 
4,500 
6,000 
5,500 
0.000 
0,500 
7,000 
7,600 
7,940 

0. 

.0000 
.0015 
.0022 
.0032 
.0037 
.0040 
.0053 
.0069 
.0007 
.0070 
.0082 
.0000 
.0097 
.0107 

Inch, 

0. 

.0000 
.0009 
.0007 
.0010 
.0005 
.0009 
.0007 
.0000 
.0008 
.0009 
.0000 
.0008 
.0007 
.0010 

Initial  load 

iniiniate  strenfftli. 

.0010 

.0019 

.0081 

1,684 

1116  STONES   AND   BUILDING   MATERIAL. 

No.  5006a. 

Potomac  Bed  Sandstone. 

compression  test. 

Length,  24''.01. 

Sectional  area,  6''.0I  x  4''.02  =  24.16  square  inches. 

Gauged  length,  20''. 


Applied  loads. 

In  ganged  length.      1 

Total. 

Per  aquare 
inoh. 

CompPM- 
eion. 

Set. 

Kemarks. 

Powidi. 

2,416 

4,832 

9,664 

14,496 

19,328 

24.160 

33,824 

43,488 

53,152 

62, 816 

72.480 

82,144 

91.808 

101, 472 

111.136 

120,800 

130,464 

140,128 

149, 792 

159,466 

160,120 

120,800 

72,480 

24,160 

24,160 

72,480 

120,800 

169,120 

178,784 

188,448 

108, 112 

207, 776 

217,440 

169, 120 

120, 800 

72,480 

24,160 

24.160 

72,480 

120,800 

169,120 

217, 440 

227,104 

236.768 

246.432 

266.096 

266.760 

217,440 

169, 120 

120,800 

72,480 

24,160 

24,160 

72,480 

120,800 

169, 120 

217,^40 

265,760 

217. 440 

169,120 

150,000 

149,792 
120,800 

Ponmdt. 
100 
200 
400 
600 
800 
1,000 
1,400 
1.800 
2,200 
2,600 
3,000 
3,400 
3,800 
4.200 
4,600 
5,000 
5,400 
6,800 
6,200 
6,600 
7,000 
5,000 
3.000 
1,000 
1,000 
8,000 
5,000 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
7,000 
5,000 
8,000 
1,000 
1,000 
3,000 
6,000 
7.000 
9,000 
9,400 
9.800 
10,200 
10,600 
11,000 
9,000 
7,000 
6,000 
8,000 
1,000 
1,000 
8,000 

n,  000 

7,000 
9,000 
11,000 
9,000 
7.000 
6.210 

6,200 
5,000 

J«mA. 

0. 

.0005 
.0016 
.0030 
.0045 
.0060 
.0090 
.0116 
.0138 
.0160 
.0182 
.0202 
.0220 
.0240 
.0258 
.0277 
.0206 
.0312 
.0330 
.0346 
.0365 
.0295 
.0217 
.0116 
.0005 
.0197 
.0283 
.0364 
.0380 
.0396 
.0412 
.0430 

[0380 
.0808 
.0227 
.0125 
.0099 
.0202 
.0289 
.0370 
.0449 
.0465 
.0482 
.0499 
.0516 
.0531 
.0467 
.0308 
.03  24 
.0239 
.0143 
.0106 
.0210 
.0297 
.0368 
.0457 
.0536 
.0472 
.0402 

Inch, 
0. 

Initial  load. 

.0010 

E  =  3.883,000. 

.0029 

SEc  4,706,000.                                                                   ' 

.0039 

! 

l£  =  5.000,000. 

1 

.0047 

i 

1 

^E  =  6,196.000. 
E:=  6.268,000. 

.0063 

.0060 

E =5,000,000. 

Load  left  on  stone  Saturday  nlgbt. 

lionra*  rest 

.0860 
.0326 

STONES   AND    BUILDING   MATERfAL. 
No.  5005a — GontiDaed. 
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Applied  loads. 


Total. 


I  Per  nqaare 
inch. 


Pounds. 

72,480 

24.160 

265,760 

275.424 

285.088 

294,  752 

304,  416 

314.080 

265.  760 

217,  440 

168,120 

120.  800 

72,480 

24,160 

24.160 

72,480 

120,800 

169.120 

217. 440 

265.760 

314,080 

I    265,780 

217,440 

100.120 

120,800 

72,480 

24,160 

24,160 

72,480 

120.800 

109,120 

120,800 

72,480 

24,160 

24,160 

72,480 

120.800 

160.120 

217, 440 

265.760 

217, 440 

160, 120 

217,440 

265,760 

217,440 

160, 120 

217,440 

265,760 

217, 440 

169,120 

120,800 

72,480 

24,160 


Poundi. 

3,U0O 

1,T00 

11,  m 

11.400 

11,800 

12.200 

12.600 

13, 000 

11.000 

9.000 

7.000 

5,000 

3.000 

1.000 

1,000 

3,000 

5.000 

7,000 

9.000 

11.000 

13,000 

11,000 

9.000 

7,000 

5,000 

3,000 

1,000 

1,000 

3,000 

5,000 

7,000 

5,000 

8,000 

1,000 

1,000 

3.000 

5,000 

7.000 

9.000 

11,000 

9,000 

7.000 

9,000 

11,000 

9.000 

7,000 

9,000 

11,000 

9,000 

7,000 

5,000 

3.000 

1,000 


CompreB- 
ftion. 


Inch, 

"".im 


.0560 
.0492 
.0419 
.0340 
.0252 
.0143 
.0117 
.0232 
.0312 
.0392 
.0322 
.0243 
.0141 
.0118 
.  0223 

.o:iii 

.0304 
.0472 
.0550 
.0485 
.0413 
.0182 
.0549 
.0485 
.0415 
.0482 
.0550 
.0185 
.0415 
.  0.140 
.0353 
.0145 


.0068 


.0070 


.0070 


Bemarks. 


.  0071      Test  discontSnaed. 


1118 


STONES  AND   BUILDING  BfATERUL. 
No.  60a5ft. 

Potomac  Bed  Sandstone, 
transverse  test. 


AppUed  loads. 

Deflections. 

Inch. 
0. 
.0005 

.0011 
.0018 
.0026 
.0034 
.0042 
.0050 
.0058 
.0067 
.0076 
.0084 
.0091 
.0100 
.0107 
.0117 
.0126 
.0183 
.0141 
.0150 
.0)59 
.0167 
.0177 

Sucoessive 
4eflectioii9. 

Befleotion 
sets. 

Total. 

Maximum 
flber  stress. 

Bemarks. 

Poundi. 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

6,000 

5,500 

6,000 

6,500 

7,600 

7.500 

8,  COO 

8,500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

11,820 

Ineh. 

0. 

.0005 
.0006 
.0007 
.0008 
.0008 
.0008 
.0008 
.0008 
.0009 
.0000 
.0008 
.0007 
.0009 
.0007 
.0010 
.0009 
.0007 
.0008 
.0009 
.0009 
.0008 
.0010 

liveh. 
0. 

Initial  load 

.0007  • 

.0021 

Ultimate  strangth. 

* 

.0046 

2,320 

STONES   AND   BUILDING  MATERIAL. 

No.  5006a. 
Portland  Sed  Sandstone. 

compression  test. 
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Sectional  area,  28.70  square  inches. 
Gauged  length,  20''. 


Applied  loads.        {      In  piaged  length. 

Bennrks. 

Total. 

Per  square'  Compres- 
incb.             sion. 

Set 

Pound*. 
2,370 
4,740 
0,480 
14,220 
18,960 
23,700 
38,180 
42,660 
62,140 
61,620 
71,100 
80,580 
00.060 
09,540 
109.020 
118,500 
127,980 
137,460 
346,300 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,200 

2.600 

3,000 

3.400 

8,800 

4,200 

4,600 

5,000 

5,400 

5,800 

6,173 

Inch. 

0. 

.0012 
.0048 
.0080 
.0107 
.0133 
.0177 
.0220 
.0257 
.0298 
.0335 
.0374 
.0411 
.0445 
.0482 
.0520 
.0566 
.0606 

Inch, 

Initial  load. 

I  B=2, 746,000. 
Ib=2,708,000. 
mtimato  strength. 

.0052 

.0106 

.0145 

Oblique  longitudinal  fractures  separating  stone  into  wedge  shaped 
fragments. 
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STONES   AND   BUILDING   MATERIAL, 

Fo.  5007a. 

Ohio  Sandstone. 

compression  test. 

23!'96 


Sectional  area,  23.74  nqaare  inches. 
Gauged  length,  20''. 


AppUed  loads. 

In  gaufl 

Total. 

Per  sqaare 

Compres- 
sion. 

Pounda. 

Poundg. 

Inch. 

2, 374 

'    100 

0. 

4,748 

200 

.0016 

9,496 

400 

.0053 

14,244 

600 

.0097 

18.992 

800 

.0137 

23, 740 

1,000 

.0174 

28,488 

1,200 

.0205 

33,236 

1.400 

.0231 

87,984 

1,600 

.0258 

42.732 

1,800 

.0280 

47.480 

2,000 

.0303 

42,732 

1,800 

.0288 

37.984 

1,600 

.0273 

38, 236 

1,400 

.0255 

28.488 

1.200 

.0238 

23,740 

1,000 

.0216 

18,992 

800 

.0194 

14.244 

600 

.0167 

9,496 

400 

.0134 

4,748 

200 

.0090 

4,748 

200 

.0075 

9,496 

400 

.0110 

14.244 

600 

.0143 

18.902 

800 

.0172 

23,740 

1,000 

.0197 

28.488 

1,200 

.0220 

33.236 

1,400 

.0241 

37,984 

1,600 

.0262 

42,732 

1.800 

.0282 

47,480 

2,000 

.U301 

20,000 
23.740 

840 

1,000 

.0205 

47,480 

2.000 

.0298 

52,228 

2,200 

.0318 

56.976 

2.400 

.0342 

61,  724 

2.600 

.0360 

66,472 

2,800 

.0384 

71,220 

3,000 

.0403 

71.220 

3,000 

.0407 

76.968 

3,200 

.0425 

80,716 

3,400 

.0442 

85,464 

3,600 

.0462 

90.212 

3,800 

.0482 

94.960 

4,000 

.0503 

71,220 

3,000 

.0435 

47,  480 

2,000 

.0364 

23,740 

1,000 

.0252 

23,740 

1,000 

.0222 

47,480 

2,000 

.0327 

Inth. 
0. 


.0024 
.0035 


.0046 
.'6662' 


.0058 


.0060 
.0068" 
.'6673' 


.0079 


Bemarks. 


Initial  load. 


E=  1,887,009. 


yE=2,353,000. 


Rested  nnder  this  load  15  hoara. 


Er:  2, 128, 000.' 


STONES   AND   BUILDING    MATERIAL. 
No.  6007a — Continaed. 
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Applied  loAda.              In  gaaged  length. 

Total 

•"'..x" h'zr-    set.  1 

Kemarka. 

raundt. 

71,220 

94.960 

99.708 

104.456 

IU9. 204 

113.962 

118,700 

94,960 

71.220 

47,480 

23,740 

23.740 

47,480 

71,220 

94,960 

118,700 

123,448 

128,196 

132,914 

137,692 

138,600 

Poundt. 
3,000 
4,000 
4.200 
4,400 
4,600 
4.800 
5,000 
4.000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,600 
6.000 
6,260 
6,400 
5,600 
5,800 
8,834 

Inch. 
.0118 
.0509 
.0527 
.0548 
.0568 
.0589 
.0614 
.0648 
.0470 
.0382 
.0270 
.0233 
.0343 
.0440 
.0530 
.0622 
.0649 
.0673 
.0703 
.0748 

iMh. 

}>E=1,980,000. 
I71tim«t«  streDgth. 

.0089 

H.  Ex,  166 71 


1122 


STONES   AND   BUILDING   MATERIAL. 

No.  5008a. 

MoNsoN  (Me.)  Slate. 

COMPRESSION  TEST. 

Lines  shjowing  directioTt 

of  cleavage  -pUutea 

of  the  stone. 

_-^ 


Sectional  area,  25.13  square  inch. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

BemarkB. 

ToUl. 

Per  squase 
Id  CO. 

Compres- 
Bion. 

Set. 

Pounds. 

2.513 

6,026 

10,052 

15,078 

20,104 

25. 130 

60,260 

75.390 

200,620 

125, 650 

150,700 

175, 830 

200. 060 

208, 900 

Pounds. 

100 

200 

400 

600 

800 

1,000 

2.000 

3,000 

4.000 

6.000 

6,000 

7,000 

6,000 

8,313 

Inch. 

0. 

.0001 
.0008 
.0006 
.0009 
.0011 
.0018 
.0026 
.0037 
.0060 
.0067 
.0086 
.0109 

Inch. 
0. 

Initial  load. 

)E~  12,500,000. 
SSnapping  sonndH. 
>Lon^uiidiual  cracks  opened. 

£  =  8,606,000. 

Uitiinat^  strength. 

.0002 

............ 

0. 


.  0001 
.0001 

Failed  by  opening  longitudinal  seams  following  cleavage  planes  of 
the  stone. 


STONES   AND   BUILDING  MATERIAL. 

No.  5009a. 

NOBTH  lilVEB  BlUESTONB. 

COMPRESSION   TEST. 

Lengtb,  23".98. 

Sectional  area,  6"  x  4"  =  24"  square  inches. 

Gauged  lengtb,  20''. 
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Applied  loads. 


Total. 


Pounds. 

2,400 

4,800 

9,600 

14,400 

19,200 

24,000 

33,600 

43,200 

52,800 

62,400 

72,000 

81,000 

91,200 

100,  800 

110, 400 

120,000 

120,600 

130. 200 

148,800 

158,400 

168,000 

177,  600 

187,200 

196,800 

206,400 

210.000 

225.600 

235, 200 

244.  800 

254,400 

264.000 

216, 000 

168.000 

120,000 

72.000 

24,000 

24,000 

72,000 

120, 000 

168,000 

216,000 

26  (,  OOO 

216,000 

168. 000 

216, 000 

264,000 

273.600 

283,200 

292,800 

802. 400 

812,000 

821,600 

331,200 

340,800 

350,400 

860. 000 

312. 000 

264.000 

216, 000 

168, 000 

120, 000 

72.  000 

24,000 


Per  square 
inch. 


F<mnds. 

'  100 

2C0 

400 

600 

800 

1,000 

1,400 

1,800 

2,200 

2.600 

3,000 

8,400 

3,800 

4,200 

4,600 

5,000 

5,400 

5,800 

6,200 

6,600 

7,000 

7.400 

7,800 

8.200 

8.600 

9,000 

9.400 

9.800 

10, 200 

10,600 

11,000 

9.  COO 

7.000 

5.000 

3.000 

1,000 

1,000 

3,000 

5,000 

7,000 

9,000 

11,000 

9,000 

7,000 

9,000 

11,000 

11,400 

11,800 

12,200 

12,600 

13,000 

13,4«0 

18,800 

14,200 

14.600 

15,000 

13,000 

11,000 

9,000 

7,000 

5,000 

3,000 

1,000 


In  flanged  lenfi^th. 


Coaii>re8- 
aion. 


Inch. 

0. 
.0001 
.  0000 
.  0012 
.0020 
.0027 
.0045 
.  0085 
.  0U85 
.0108 
.  0120 
.0150 
.0170 
.0190 
.0210 
.0230 
.0249 
.0265 
.0281 
.0300 

.o:n5 

.  0332 
.0347 
.0360 
.0375 
.0389 
.0403 
.0415 
.0128 
.0439 
.0450 
.0407 
.0367 
.0297 
.0219 
.0110 
.0084 
.0170 
.0260 
.0335 
.0308 
.0453 
.0410 
.0359 
.0406 
.0455 
.0467 
.0478 
.0488 
.0409 
.0510 
.0523 
.0535 
.0544 
.0555 
.0565 
.0524 
.0430 
.04.13 
.0380 
.0318 
.0235 
.0122 


Set. 


Inch. 
0. 


Bemarks. 


I 


.  0U03 


Initial  load. 
K-=  7,500,000. 


.0041 


.0030 


I 


[■Kr     4,1 


o5i,ooa 


.0019 


'I  £^4,444,000. 


.0080     j 


vK-^  5,405,000. 


J.  E  =  6, 153,000. 


;iE  =  7,273,000. 

•i 


.0056    I  I 


:l 


vE  =  7,017,000. 


.0057 


.0059 


.0064 


►  E  ^8,696,000. 
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STONES   AND   BUILDING   MATERIAL. 


No.  5009a— Continued. 


Applied  loads. 


Total. 


Pound*. 
24,000 
72,000 
120,000 
168,000 
2]6»000 
860,000 
264,000 
240,000 
216.000 
168,000 
120.000 
72,000 
24.000 
24.000 
72,000 
120.000 
168,000 
216,000 
264.000 
273,600 
860.000 
860,600 
379, 200 
388,800 
398, 400 
408.000 
860,000 
312, 000 
264,000 
216.000 
168,000 
120.000 
72.000 
24.000 
24,000 
72,000 
120. 000 
168,000 
216. 000 
264,000 
312,000 
360.000 
408.000 
417.600 
427. 200 
436.800 
446,400 
456.000 
408,000 
360, 000 
312,000 
264,000 
216,000 
168,000 
120,000 
72,000 
24,000 
24,000 
72,000 
120.000 
168,000 
216,000 
284,000 
812,000 
860.000 
408,000 
456,000 


I  Per  sqaare 
i      inch. 


Paundi. 
1,000 
3.000 
5,000 
7,000 
9,000 
15,000 
11,000 


0,000 

7,000 

6,000 

8,000 

1,000 

1.000 

3,000 

5,000 

7,000 

9,000 

11,000 

13,000 

15,000 

15, 400 

16,800 

16,200 

16,600 

17,000 

15,000 

13,000 

11,000 

9,000 

7,000 

5,000 

3,000 

1,000 

1,000 

3,000 

5,000 

7,000 

9.000 

11,000 

13, 000 

15.000 

17.000 

17,  400 

17,800 

18.200 

18,600 

19.000 

17, 000 

15.000 

13.000 

11,000 

9,000 

7,000 

5,000 

3,000 

1,000 

XOOO 

3,000 

5,000 

7.000 

9,000 

11.000 

13.  000 

15,  000 

17,000 

10, 000 


In  ganged  length. 


.0436 
.0385 
.0322 
.0241 
.0129 
.0098 
.0185 
.0274 
.0350 
.0412 
.0467 
.0517 
.0565 
.0575 
.0584 
.0593 
.0603 
.0014 
.0572 
.0530 
.0485 
.0438 
.0385 
.0321 
.0238 
.0125 
.0093 
.0184 
.0275 
.0350 
.0415 
.0469 
.0519 
.0668 
.0617 
.0630 
.0640 
.0048 
.0657 
.0666 
.0028 
.0585 
.0541 
.0495 
.0447 
.0303 
.0329 
.0243 
.0129 
.0099 
.0187 
.0279 
.0355 
.0420 
.0475 
.  0523 
.  0,'>73 
.  0C20 
.0667 


Set. 


Inch, 


.0070 


Remarks. 


Rested  nnder  this  load  orer  nicbt — 15 
Ijoad  on  stone  in  the  morning. 


-£=8,163.000. 


.0068 


>E=^  8.163,000. 


.0071 


.  0069    !  Te^t  discontinued. 


STONES  AND   BUILDING   MATERIALS. 

No.  500db. 

North  River  Bluestone. 
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transverse  test. 


Tlanes  of  ^trctHfication. 

•paraUbtl  io  Erection 

of  ajrplied ^stresses. 


Defleettona. 

Saooeflsire 
deflectiODs. 

Deflation 
sets. 

Remarks. 

Total. 

Maximam 

fiber 

airess. 

Pound*. 

500 

1,000 

1,600 

2,000 

2.500 

8,000 

3,500 

4,000 

4,500 

6,000 

6.S00 

6,000 

6,600 

7,000 

7,500 

8(000 

8,500 

9,000 

9,600 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

18,000 

13,500 

14,000 

14,600 

16.000 

16,500 

lOvOOO 

16,600 

17,000 

17,500 

18,000 

19,000 

19,600 

20,000 

20,500 

21,'00O 

21,600 

22,000 

22.400 

PoHudt, 

Inch. 

0. 

.0005 
.0010 
.0015 
.0018 
.0022 
.0026 
.0030 
.0034 
.0087 
.0041 
.0044 
.0048 
.0051 
.0065 
.0060 
.0068 
.0066 
.0070 
.0073 
.0077 
.0081 
.008u 
.0068 
.6002 
.0096 
.0099 
.0108 
.0107 
.0112 
.0117 
.0120 
.0125 
.0129 
.0138 
.0136 
.0143 
.0147 
.0151 
.0168 
.0168 
.0167 
.0171 

Inch, 

0. 

.0006 
.0005 
.0005 
.0003 
.0004 
.0004 
.0004 
.0004 
.0003 
.0004 
.0003 
.0004 
.0008 

Ineh, 
0. 

Initial  load. 

.0008 

• 

.0008 

.0004 

.0010 

.0005 
.0003 
.0008 
.0004 
.0003 
.0004 
.0004 
.0004 
.0003 
.0004 
.0004 
.0003 
.0004 
.0004 
.0005 
.0005 
.0003 
.0005 
.0004 
.0004 
.0003 
.0007 
.0004 
.0004 
.0007 
.0005 
.0004 
.0004 

.0015 

.0020 

.0024 

Ultimate  strength. 

.0030 

.0035 

4,438 

1126  STONES   AND   BTTILDING   MATERIAL. 

No.  5010a. 

WOEOESXEB  GEANITE. 

COMPRESSION  TEST. 

Length,  24".02. 

Sectional  area  6".01x4".01=2i.l  square  iuclies. 

Ganged  length  20". 


Applied  loads. 


Total. 


Poundt. 

2,410 

4,820 

9.640 

14.460 

19, 280 

24.100 

33. 740 

43.380 

63,020 

62,660 

72,300 

81,940 

91,680 

101,2-40 

110,860 

120, 500 

130. 140 

139,780 

149, 420 

159,060 

168,700 

120,500 

72. 800 

24, 100 

24, 100 

72,300 

120,500 

168,700 

178.340 

187,980 

197,620 

207,260 

216,900 

168, 700 

120,500 

72,300 

24,100 

24,100 

72,300 

120,500 

168.700 

216,900 


Per  Bonare 


sqnai 
nob. 


iDOl 


Poundi. 
100 
200 
400 
600 
800 
1,000 
1,400 
1,800 
2,200 
2,600 
3,000 
9,400 
3,800 
4,200 
4,600 
6,000 
6,400 
6.800 
6.200 
6,600 
7.000 
5,000 
3,000 
1,000 
1,000 
3,000 
5.000 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
7,000 
6,000 
8,000 
1,000 
1,000 
8,000 
6,000 
7,000 
9,000 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0005 
.0016 
.0025 
.0034 
.0042 
.0055 
.0008 
.0080 
.0090 
.0101 
.0111 
.0121 
.0129 
.0140 
.0150 
.0158 
.0168 
.0177 
.0187 
.0190 
.0157 
.0112 
.0058 
.OOoO 
.0103 
.0150 
.0197 
.0207 
.0217 
.0225 
.0238 
.0243 
.0203 
.0160 
.0116 
.0060 
.0050 
.0106 
.0155 
.0200 
.0242 


Set. 


Inch. 
0. 


.0010 


.0016 


.0018 


.0021 


.0020 


.0022 


Bemarks. 


Initial  load. 


►  E =7,547,000. 


E =8,511,000. 
>  Cracks  at  one  oomer. 
I 
) 


E =8,696,000. 


>E-— 8.889,000. 


^  Pieces  flaked  off  edges  at  one  end. 


Test  discontinaed. 


STONES   AND   BUILDING  MATERIAL. 

No.  60106. 

WOBOESTEB  GBANITE. 

TBANSTBBSE  TEST. 


1127 


I 


24r"02 


.^^ 


f- 


19': 


AppUedloBdB. 

DefleotioiiB. 

SaooessWe 
deflections. 

Deflection 
•eta. 

BemarkB. 

.^ToUO. 

Mftximam 
fiber  Btrew. 

PoiMub. 

GOO 

1,006 

1,600 

.  ^000 
2,660 
8.000 
8,500 
4.000 
4,600 
6.006 
5,600 
6.000 
6.500 
7.000 
7,600 
8,000 
8,600 
9,000 
9,600 
10^000 
10^600 

• 

0. 

.0008 
.0016 
.0022 
.0028 
.0035 
.0040 
.0046 
.0061 
.0067 
.0062 
.0067 
.0072 

•.0077 
.0083 
.0088 

.ooori 

.0006 
.0108 
.0108 
.0117 

0. 

.0008 
.0008 
.0C06 
.0006 
.0007 
.0005 
.0006 
.0005 
.0006 
.0005 
.0005 
.0006 
.0005 
.0006 
.0005 
.0005 
.0005 
.0005 
.0006 
.0009 

0. 

Initial  load, 
tntlinate  strength. 

.0006 



.0014 



.0019 

.. 

2,066 



Sustained  mazimnm  load  \  minute,  then  fractnred. 


1128  STONES   AND    BUILDING   MATERIAL. 

No.  50Ua. 
QuiNOY  Granitb. 

COMPRESSION  TEST. 

Length,  24^'. 

SectioDal  area,  4''x6=24  square  inches. 

Ganged  length,  20". 


Applied  loads. 


TotaL 


Pound*. 

2.400 

4,800 

9,600 

14,400 

19,200 

24.000 

33,600 

43,200 

62,800 

62,400 

72,000 

81,600 

91,200 

100, 800 

110,400 

120,000 

129.600 

130, 200 

148,800 

158,400 

168.000 

177,600 

187,200 

106. 800 

206,400 

216,000 

225,600 

235,200 

244.800 

254,400 

264.000 

273,600 

283,200 

292, 800 

802.400 

312,000 

264,000 

210, 000 

168.000 

120,000 

72,000 

24,000 

24,000 

72,000 

120.000 

168,000 

216,000 

264,000 

812,000 


Per  Bqaare 
inch. 


PoundM. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2.200 

3,600 

3,000 

3,400 

3,800 

4,200 

4,600 

5,000 

6.400 

5.800 

6,200 

6,600 

7,000 

7,400 

7,800 

8.200 

8,600 

9,000 

9.400 

9,800 

10. 200 

10,600 

11,000 

11,400 

11.800 

12, 200 

12,600 

13,000 

11,000 

9,000 

7,000 

6,000- 

8,000 

1,000 

1,000 

3,000 

6,000 

7,000 

9,000 

11,000 

18,000 


In  ganged  length. 


Comprea- 
sion. 


Inch. 

0. 

.0003 
.0012 
.0022 
.0031 
.0040 
.0056 
.0068 
.0081 
.0091 
.0103 
.0110 
.  0122 
.0132 
.0142 
.0152 
.0163 
.0173 
.0183 
.0193 
.0203 
.0211 
.0221 
.0230 
.0238 
.0248 
.0261 
.0268 
.0278 
.0286 
.0206 
.0806 
.  0315 
.0823 
.0333 


.0263 
.0220 
.0177 
.0128 
.0069 
.0060 
.0119 
.0168 
.0213 
.0256 
.0298 
.0343 


Set. 


Ineh. 
0. 


.0008 


.0012 


.0015 


.0018 


.0025 
.'0026' 


.0028 


.0031 


.0083 


Reinarka. 


IniUalload. 


i.  776,000. 


s  £=8,696,000. 


^E=8,333,000. 


^£=10,526.000. 


Snapping  Houndii. 
Snapping  sounds  repoaled. 

vE=8, 889,000. 


^£=10,000,000. 

I  Small  pieces  flaked  off  at  two 


Test  disooBtiimed. 


STONES   AND   BUILDING    MATERfAX.. 
No.  50 Lift. 

QuiNCY  Granite. 

TRANSVERSE  TEST. 
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AppUed  loads. 

Deflections. 

SnrceHBivo 
deflectioDB. 

Deflection 

SfctS- 

ToUl. 

Maximam 
fiber  BtreM. 

Remarks. 

Poundt, 
600 
1,000 
1,600 
2.000 
2,500 
8,000 
3,500 
4.000 
4.500 
5,000 
&500 
6^000 
6.500 
7,000 
7,500 
8,000 
8.500 
9.000 
9.500 
10,000 

Jneh. 

0. 

.0006 
.0015 
.0022 
.0030 
.0040 

:^t 

.0058 
.0065 
.0070 
.0076 
.0082 
.0087 
?0092 
.0098 
.0103 
.0108 
.0113 

Tneh. 

.0006 
.OOOU 
.0007 
.0008 
.0010 
.0006 

'Ineh. 
0. 

Initial  load. 

.0007 

.0005 

.0007 
.0007 
.0005 
.0006 
.0006 
.0005 
.0005 
.0000 
.0005 
.0006 
.0005 

.0015" 

.0019 

i,'979" 

Ultimate  strength. 

1 

Sustained  maximum  load  momentarily,  then  fractured. 


1130 


STONES   AND    BUILDING   MATERIAL. 

No.  5012a. 

Cape  Ann  Granite. 

COMPRESSION  test. 
24^ 


Sectional  area,  24'M4. 
Ganged  length,  19^^93. 


Applied  loads. 

In  gauged  length.     1 

BemarlLi. 

Tot^L 

PersqiiAn 
Inoh. 

Compres- 
sion. 

Set 

Pound: 

2,414 

4,828 

9,666 

14.484 

19,313 

24,140 

86,210 

60.850 

72,420 

84.490 

72.420 

60,360 

86,210 

34,140 

12,070 

12,070 

24.140 

86,210 

60,360 

72,420 

84.490 

06.560 

106,630 

130.700 

108,630 

06.560 

84,490 

72,420 

60,860 

48,280 

86,210 

24,140 

12,070 

12.070 

24,140 

86,210 

48,280 

60,860 

72,420 

84,490 

06,660 

108,630 

120.700 

182,770 

144,840 

156,010 

168,989 

181,050 

198,120 

PotNkI*. 

100 

200 

4M 

600 

800 

1.000 

1.600 

3,600 

3,000 

8,500 

8,000 

8,600 

1.500 

1,000 

500 

500 

1,000 

1.500 

2,600 

8,000 

8.600 

4.000 

4,600 

6,000 

4,600 

4,000 

3,500 

3,000 

2,500 

2^000 

1,500 

ilooo 

600 
500 
1,000 
1,600 
2,000 
2,500 
8,000 
8,500 
4,000 
4,500 
5,000 
6,500 
6,000 

oisoo 

7.000 
7,600 
8,000 

Inch, 

.0. 
.0006 
.0016 
.0025 
.0034 
.0043 
.0063 
.0007 
.0111 
.0126 
.0116 
.0101 
.0073 
.0065 
.0035 
.0080 
.0050 
.0067 
.0008 
.0112 
.0127 
.0140 
.0155 
.0170 
.0158 
.0140 
.0183 
.0120 
.0108 
.0093 
.0078 
.0060 
.0037 
.0032 
.0052 
.0071 
.0087 
.0102 
.0116 
.0130 
.0143 
.0167 
.0170 
.0182 
.0195 
.0900 
.0220 
.0238 
.0246 

Inch, 
0. 

Initial  load. 

.0005 

.0008 

-B=6,477,600. 
B=8,107.000 

.0011 

.0012 

1 

STONES    AND   BUILDING   MATERIAL. 
No.  5012a — Continued. 
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Applied  loadB. 

III  gauged  length. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set. 

P<ntnds. 

108.  980 

144,  840 

120,  700 

96.560 

72.  420 

48.  280 

24,  140 

24.140 

48,280 

.72, 420 

06.560 

120.700 

144.  840 

168,980 

193, 120 

205, 190 

217,260 

229,330 

241,400 

253,470 

.     265,540 

277,  810 

289,  680 

265.  640 

241, 400 

217,260 

193, 120 

168,980 

144, 840 

Pound§, 

7,000 

6,000 

6,000 

4,000 

8,000 

2,000 

1,000 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8.000 

8,500 

9.000 

9,500 

10, 000 

10,500 

11,000 

11,500 

12,000 

11,000 

10.000 

9.000 

8,000 

7,000 

6.000 

5,000 

4,000 

3,000 

2.000 

1,000 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

12,600 

13.000 

13,500 

14,000 

14,  500 

13,000 

12,000 

11,000 

10,000 

9.000 

8.000 

7.000 

6.000 

5,000 

4,000 

3,000 

2.000 

1,000 

1,000 

2,000 

8.000 

4,000 

6.000 

6,000 

7,000 

8.000 

0,000 

10,000 

11.000 

12.000 

22,784 

Inch. 
.  0225 
.0202 
.0180 
.0156 
.0128 
.0100 
0063 
.0065 
.0090 
.0120 
.0147 
.0173 
.0199 
.0224 
.0246 
.0260 
.0270 
.0283 
.0295 
.0307 
.0319 
.0331 
.0344 
.0323 
.0302 
.0280 
.  0258 
.0235 
.0212 
.0188 
.0162 
.0135 
.0103 
.0067 
.0056 
.0092 
.0123 
.0151 
.0178 
.0202 
.0227 

Inch. 

1 

1 

K^  8,386^000. 

.0015 

!    120, 700 

■      96,560 

72.  420 
48.280 
24. 140 
24.140 
48  280 

::::::::::::i 

.0018    1 

^Er^  8,897.000. 

Cracked  at  one  comer. 

« 

72.  420 

96.560 

120  700 

144.840 

168,  980 

'     193, 120 

.0252 
.0277 
.  0290 

217,260 
241,400 
265,540 
289, 680 
301,750 
313,820 



.0322 
.0345 
.0357 
.0368 

:    yio,  890 

.0380 
.0392 

1 

337,  960 
850,  030 
313, 820 
280,  680 
265, 540 
241.400 
217,  260 
193, 120 
168.980 

.0402 
.0372 
.0362 
.0330 
.0310 
.  0287 
.0265 
.0241 
.0217 
.0102 
.0166 
.0138 
.0106 
.0067 
.0058 
.0095 
.0125 
.0153 
.0180 
.0205 
.0230 
.0265 
.0280 
.0302 
.0326 
.0348 

144,840 

120,  700 

96,660 

72,420 

48, 280 

24.140 

24.140 

48,280 

72, 420 

96,560 

120,  700 

144,840 

168.980 

103. 120 

217, 260 

241,400 

266,540 

289,680 

550,000 

.0020 

1 

Com«ni  flaked  oA 
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STONES   AND   BUILDING   MATERUL. 
No.  6012a — Gontinned. 


Applied  loads. 

In  ganged  length. 

• 

ToUI. 

Per  sqaiiro 
inch. 

Conipret- 
Bion. 

Set 

Bemarks. 

Pounds, 
2,414 

48.280 
06,660 
144,840 
193,120 
341,400 
280,  6K0 
241.400 
193,120 
144,840 
96,560 
48.280 
280.080 
318,820 
837,960 
862.100 
386.240 
410,880 
434,520 
458,660 
482,800 
458,660 
434,520 
410,380 
386,240 
302.100 
337,960 
813,820 
289,080 
241.400 
193.120 
144, 840 
06.560 
48.280 
£84,100 

Pounds. 
100 

2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
10,000 
8,000 
6.000 
4,000 
2, 000 
12,000 
13,000 
14, 000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
19.000 
18,000 
17,000 
16,000 
15.000 
14,000 
13,000 
12,000 
10,000 
8,000 
6.000 
4.000 
2,000 
24,196 

Jneh. 

JneK 
.0085 

No  allowance  made  forrednotion  inacctHmal 
area  on  account  of  oornen  flakiDS  off. 

.0122 
.0177 
.0282 
.0287 
.0335 
.03>»3 
.0388 
.0294 
.0242 
.0190 
.0126 
.0385 
.0409 
.0482 
.0455 
.0477 
.0602 
.0526 
.0548 
.0567 
.0548 
.0529 
.0510 
.0487 
.0167 
.0448 
.0420 
.0400 
.0353 
.0303 
.0252 
.0195 
.0130 

I 

• 

.0035 

1 

I 

Ultimate  strength. 

1 

.0037 

STONES   AND   BUILDING   MATERIAL. 
No.  6021. 

Gape  Ann  Obanite.    Second  Specimen. 

TEANBVEESE  TEST. 
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Applied  loAds. 

DeAeetJoBB. 

Inch. 

0. 
.0008 
.0013 
.0018 
.0023 
.0027 
.0032 
.0037 
.0040 
.0045 
.0040 
.0052 
.0055 
.0059 
.0064 
.0070 
.0072 
.0076 
.0080 
.0083 
.0088 
.0093 
.0097 
.0101 

SaooMBiye 

Defiectiim 

seta. 

RemarkB. 

TotiO. 

Maximam 
fiber  strew. 

Potmds. 
600 
1,000 
1,500 
2.000 
2.500 
3,000 
3,600 
4,000 
4.500 
5.000 
5.600 
0.000 
0.500 
7.000 
7,600 
8.000 
8.500 
O.COO 
0.500 
10.000 
10.500 
11.000 
11.600 
12,000 
12,500 

Pounds. 

Inch. 

0. 

.6008 
.0005 
.0005 
.0006 
.0004 
.0005 
.0006 
.0003 
.0005 
.0004 
.0003 
.0003 
.0004 
.0005 
.0006 
.0002 
.0004 
.0004 
.0003 
.0005 
.0006 
.0004 
.0004 

Inch. 

0. 

Initial  load. 
Ultimate  strength. 

.0006 

.0010 

.0012 

.'ooio'" 

2,m 
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STONES   AND   BUILDING  MATERIAL 
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H 


lii    ililfiliiiil 


TENSILE  TESTS 

OF 

LINEN   SHOT   LINES 

FOK 

SUPERINTENDENT  U.  S.  LIFE-SAVING  SERVICE,  WASHINGTON,  D.  C. 


LIN£S  MANUFACTURKD  FROM  SMITH  &  DOVE'6  LINEN 
SAIL  TWINE. 
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LINEN   SHOT   LINES. 

No.  4  Shot  Lines. 


1137 


LHameter  of  lines,  ".14. 

Lay,  one  tarn  in  ''.50. 

Three  strands  of  four  threads  each. 


No.  of 
test. 


8003 

aeo4 

9806 
8606 
3607 
3608 
3609 
8610 
3611 
3612 
3613 
86U 
8616 
8616 
3617 
8618 
3610 
3620 
3821 
3622 
3623 
3624 
8625 
8626 
8627 
3638 
8628 
8630 
3631 
8632 
8633 
3634 


3637 


8640 
8641 

3642 

3643 
3644 
3645 
8646 
8647 

3648 

3649 
8650 
3651 
3652 
8653 
8654 
8655 
3666 
3657 
3658 
3659 
3660 
3661 
3662 
3663 
3664 
3665' 
3666 
8667 

^ 

8670 
3671 
8672 


Weight  of  coil. 


PcufUU. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 

to 

10 

10 

10 
10 

11 

10 
10 
10 
10 
10 
10 

11 
11 
u 
11 
It 

10 

11 

10 
10 
10 
10 
10 
10 
10 
10 


Ouneeg. 
13 
12 
15 
14 
16 
13 
14 
15 
13 
14 
13 
14 
14 
15 
14 
14 
15 
16 
li 
1 

15 
14 
15 
16 
16 
14 
14 
14 
U 
15 
15 
15 
16 
15 
15 
15 
15 
15 
15 

«{ 

16 
15 
14 
16 
14 

15 
15 
I 

U 
14 
13 
14 
14 
15 
1 
3 
1 
1 
1 

16 
0 
16 
16 
16 
IS 
15 
16 
14 
14 


End  of  ooil  totted. 


Inside  .. 

...do.. 
....do.. 
....do  .. 
....do.. 
....do .., 
....do.. 
....do.. 
....do.. 

...do.. 
....do.. 
....do.. 
....do.. 
...do.. 
....do.. 
....do.. 
...  do.. 
....do  .. 
....do.. 
....do.. 
....do.. 
....do .. 
....do.. 
....do.. 
....do.. 

Oatside 
....do.. 

...do.. 
....do.. 
....do.. 
....do.. 
...do.. 
....do.. 

do  .. 

....do.. 
....do.. 
....do.. 
...do.. 
....do.. 
....do  .. 
....do.. 

...do.. 
....do  .. 
....do.. 

....do .. 

....do.. 
....do.. 
....do.. 
...do.. 
...do.. 
...do.. 
....do  .. 
....do.. 
...do.. 
....do.. 
....do.. 
....do.. 
....do.. 
...do.. 
....do.. 
....do.. 
...do  .. 
....do.. 
....do.. 
...do.., 
....do.. 
...do.. 
....do.., 
...do... 
....do... 
....do... 
....do  ... 


Tensile 
stienfth. 


Poundt, 
360 
320 
315 
405 
320 
340 
315 
340 
9^ 
365 
295 
305 
360 
335 
315 
290 
350 
305 
330 
345 
350 
340 
330 
290 
315 
290 
300 
325 
300 
295 
290 
295 
325 
300 
325 
300 
295 
310 
280 
250 
260 
300 
330 
310 
200 
325 
250 
270 
275 
800 
326 
830 
300 
290 
320 
300 
310 
280 
806 
316 
326 
306 
285 
306 
316 
800 
285 
320 
806 
200 
810 
310 


Fractured. 


At  middle. 
6"  from  pin. 
1  foot  from  pin. 
6"  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 

Do. 
6"  from  pin. 

Do. 
At  middle. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
6"  from  pin. 

Do. 
1  foot  from  pin. 
V  from  pin. 
1  foot  ftrom  pin. 
At  middle. 
6"  from  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 
At  middle. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  from  piJL 

Do. 
6"  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  fh>m  pia. 
At  pin. 
At  middle. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  ftom  pin. 
Atpin. 

At  middle. 

6"  from  pin. 

1  foot  from  pin. 

At  middle. 

6"  ftom  pin. 

Atpin. 

1  foot  fh>m  pin. 

Do. 

Do. 

Do. 
At  middle. 
1  Ibot  from  pin. 
Atpin. 


H.  Ex.  1«5 72 
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LINEN    SHOT   LINES. 

No.  4  Shot  Lines — Continued, 


^it'  Weight  of  coil. 


I  3C73 

3674 

I  3675 

I  3676 

;  3677 

3678 

3679 

3680 

3681 

3682 

3683 

3684 
3685 
3686 
8687 


3690 
8691 
3692 
3693 
8694 
3695 
3696 
3697 


3700 
3701 
3702 
3703 
3704 

3706 


Pound* 
10  I 

10  ; 

10 
10 
10 
10 
10 
10 
10 
10 


3706 

1] 

3707 

1 

3708 

1 

3709 

1 

3710 

1 

3711 

1 

3712 

1 

3713 

1 

8714 

1 

3715 

1 

3716 

3717 

11 

3718 

11 

3719 

11 

3720 

1 

3721 

1 

3722 

1 

3723 

3724 

1 

3725 

1 

3726 

1 

3727 

3728 

1 

3729 

1 

3730 

1 

3731 

1 

3732 

1 

3733 

1 

3734 

3735 

1 

3736 

1 

3737 

1 

3738 

1 

8739 

1 

8'^40 

1 

3741 

1 

3742 

1] 

3743 

1 

8744 

1 

3745 

1 

3746 

11 

10 

11 
11 
11 
11 

10 
10 
10 
10 
10 
10 

11 

10 

11 

10 
10 
10 
10 
10 
10 

1 
1 


Ouncet. 
14 
14 
15 
16 
15 
15 
14 
13 
14 
14 

.,; 

0 

1 

2 

14 
14 
14 
14 
18 
13 

1 
14 

0 
14 
15 
14 
15 
13 
14 


End  of  coil  tested. 


Ontaide 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

...do 

..  do 

...do 

...do 

..  do 

..  do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

...do 

...do 

...do 

..  do 

...do 

do 

Innide 

Uutside 

...do 

..  do 

...do 

..  do 

...do 

...do 

...do 

...do 

..  do 

..  do 

.    do 

..do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

..  do 

...do 

...do 

..  do 

...do 

..  do 

...do 

...do 

Inaide 

...do 

...do 


Tensile 
strength. 

I^notared. 

Po^inds. 

295 

At  middle. 

286 

Atpin. 

6"  from  pin. 

At  middle. 

295 

310 

305 

Do. 

290 

Do. 

285 

1  foot  from  pin. 

290 

Do. 

290 

At  pin. 

286 

1  foot  from  pin. 

250 

Do. 

300 

At  middle. 

825 

Do. 

330 

Do. 

305 

Atpin. 

815 

At  middle. 

300 

6"  from  pin. 

295 

1  foot  from  pin. 

290 

6"  ftrom  pin. 
At  middle. 

290 

315 

Do. 

310 

Do. 

305 

Do: 

290 

At  pin. 

800 

At  middle. 

300 

6"  from  pin. 

305 

1  foot  from  pin. 

290 

6"  fiompin. 

280 

1  foot  from  pin. 

320 

Atpin. 

295 

At  middle. 

310 

Do. 

360 

Do. 

275 

1  foot  from  pin. 

270 

Atraidctle. 

340 

6  "  from  pin. 

330 

Do. 

315 

Do. 

305 

1  foot  from  pin. 

305 

6  "  from  pin. 

320 

Do. 

300 

1  foot  trom  pin. 

330 

Do. 

290 

At  middle. 

340 

6  "  IVom  pin- 

295 

Do. 

330 

1  foot  from  pin. 

b35 

At  middle. 

285 

1  foot  from  pin. 

300 

6  "  from  pin. 

305 
300 

At  nUdiile. 
6  "  from  pin. 

305 

1  foot  from  pin. 

310 

Atpin. 

310 

At  middle. 

300 

6  "  from  pin. 

2b0 

1  foot  fi-om  pin. 

290 
305 

Atjin. 

310 

At  middle. 

305 

Do. 

280 

1  foot  fh)ra  pin. 

300 

6  "  from  pin. 

820 

Do. 

300 

At  middle. 

305 

6  "  from  pin. 
At  middle. 

300 

310 

1  foot  from  pin. 

325 

At  middle. 

315 

1  foot  from  pin. 

300 

At  middle. 

305 

Do. 

295 

6  "  from  pin. 

260 

Do. 

280 

Do. 

335 

At  middle. 

800 

1  foot  from  pin. 

340 

At  middU. 

820 

6  "  from  pin. 

LINEN    SHOT   LINES. 

No.  4  Shot  Lines— Continued. 
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3747 
3748 
3749 
3760 
3751 
3752 
4030 
4040 

4041 

4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4U52 
4033 
4031 
4055 
4056 
4057 
4058 
4()-'^9 
4060 
4061 
4063 
4063 
4064 
4063 
4U66 
4067 
4068 
4060 
4070 
4071 
4072 
4073 
4074 
4075 
4076 
4077 
4078 
4070 
4080 
4081 
4082 
4083 
4084 
4083 
40R6 
4087 
4088 
4089 
4090 
4091 
4092 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 


Weight  of  coil,  t  End  of  coil  tested. 


Pounds. 
11 
11 
11 
IJ 
11 
11 
11 
11 

11 

II 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

n 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


Otmees. 
4 
3 
2 
3 
1 
4 
4 
4 


8 
8 
8 
7 

8 
8 

f 

5 

? 

6 

? 

6 
6 
10 
6 


Tensile 
Atreugtb. 


I 


Inside  . 
..  do.. 
...do  .. 
...do.. 
..  do-.. 
..  do.. 
Outside 
..  do.. 
...do.. 
..  do.. 
...do  .. 
Inside  . 
Outside 
..  do.. 
...do.. 
...do.. 
...do.. 
...do.. 
..do.. 
..do.. 
...do.. 
..  do  . 
..do.. 
...do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do,. 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
..do.. 
...do., 
loside  . 
...do-. 
...do.. 
...do.. 
...do  .. 
...do.. 
...do.. 
..do.. 
...do  .. 
..do.. 
..do  .. 
...do  . . 
..do.. 
...do.. 
...do.. 
...do.. 
...do.. 
..do.. 
...do.. 
...do.. 
..  do.. 
...do.. 
...do.. 
...do.. 
...do.. 
..do.. 


Pounds. 
335 
300 
330 
310 
305 
330 
305 
312 
195 
264 
328 
312 
346 
332 
341 
373 
351 
338 
342 
332 
354 
340 
832 
347 
852 
818 
326 
370 
364 
402 
397 
310 


380 
402 
374 
350 
200 
348 
346 
344 
376 
351 
350 
336 
348 
335 
362 
^6 
340 
830 
846 
345 
880 
402 
378 
840 
838 
844 
380 
345 
860 
880 
870 
808 


361 
310 
300 
315 
368 
308 


803 
308 
208 


Fractured. 


At  middle. 
1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 

Bo. 

Do. 

l>o. 
At  pin. 
1  foot  from  pin. 


At  middle. 

1  foot  from  pin. 

At  middle. 

H  fe«t  from  pin. 

At  middle. 

At  pin. 

At  middle. 

1  foot  from  pin. 

At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  mid<Ue. 

Do. 
At  pin. 

1  foot  from  pin. 
At  Din. 

1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

Do. 
At  middle. 
At  pin. 
1  foot  ftom  pin.' 

Do. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  middle. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
Atpin. 

1  foot  from  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 
Atpin. 

At  middle. 
1  foot  flrom  pin. 
At  middle. 

Do. 
At  pin. 

1  foot  fh>m  pin. 
Atpin. 
At  middle. 
At  pin. 
At  middle. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 
At  middle. 
At  pin. 
At  middle. 
Atpin. 
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LINEN    SHOT   LINES. 

No.  4  Shot  Lines— Continued. 


Nb.of 
test. 


4109 
4110 
4111 
4112 
4113 
4114 
4115 
4116 
4117 
4118 
4110 
4120 
4121 
4122 
4123 
4124 
4125 
4126 
4127 
4128 
4120 
4130 
4181 
4132 
4133 
4134 
4135 
4136 
4137 

4138 


Weight  of  coil. 


Poundt. 


Ouneeg. 
6 
6 
6 

I' 
? 

6 
6 
6 
6 
7 
4 
4 
5 
6 
4 
8 

?» 

3 
3 

H 

3 
3 
4 

8 


End  of  coil  tested. 


Inside  .. 
...do... 
....do... 

..  do... 
...do... 
....do... 
...do... 
....do... 
...do... 
...  do... 
....do... 
...do... 
....do... 
...  do  ... 
...do... 
....do... 

..  do... 

Outside . 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

..  do... 

...do... 

...do... 

...do... 


Tensile 
strength, 


Pound*. 
347 
386 
352 
363 
337 
332 
305 
324 
350 


298 
350 
341 


345 
328 
299 
361 
278 
274 
349 
316 
320 
207 
297 
328 
822 
350 
342 
356 


Frnctarod. 


At  middle. 

1  foot  from  pin. 

Do. 
At  mi  idle. 

Do. 
1  foot  firom  pin. 
At  pin. 
At  middid. 
Atpin. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 

Do. 

Do. 

Do. 
At  pin. 
1  foot  fi-oni  pin. 

Do. 
At  middle. 
1  Toot  fi'dm  pin. 
At  piD. 

1  loot  fiom  pin. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 
At  middle. 
Ai  middle  (Tested  wet). 


LINEN    SHOT   LINKS. 
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No.  7  Shot  Lines, 
Diameter  of  lioes,  ".2. 
Lay,  one  turn  in  ".7. 
Three  strands  of  eight  threads  each. 


No.  of 
test. 


3192 
8193 
8194 
9195 
3196 
3197 
3198 
3199 
3200 
3201 
3202 
3203 

8204 

3205 
3206 
3207 


8210 
3211 
3212 
3213 

3214 

3215 
3216 
3217 
3218 
3219 
3220 
3221 
3222 
3223 
3224 
3225 
3226 
3227 
32J8 
3220 
3230 
3231 
3232 
32:i3 
3234 
3235 
3236 
3237 
32:^8 
3239 
3240 
3241 
3242 
3243 
8244 
3245 
3246 
8247 
3248 
3249 
32:)0 
3251 
32f>2 
I  32.'>3 
,  3254 
32.5.") 
32.')«l 
3257 
3258 
3259 
3260 

*326i" 


Woij^ht  of  coll.  I  End  of  coil  tested. 


Poundt, 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

18 
18 
18 
18 
18 
18 
18 
18 
18 


18 
18 
13 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
IS 
18 
18 
18 
18 
18 
18 
18 
18 

is 


Ounces. 

7 
11 

4 
12 
11 
14 

8 

6 
11 

9 
11 

9 


8 

8 
12 
12 
12 
12 

8 

0 
11 

:i 

8 

9 
10 

9 

8 
10 
10 

.?i 

11 
11 

9 

9 
15 

9 
10 
11 
10 

9 

8 
11 

0 
12 

7 

8 
12 
10 
11 

9 
12 

9 
12 

6 
11 
12 

8 

8 
12 
11 

K 
11 

9 

9 
11 
10 

lo" 


Oatside' 
....do.. 

...do... 
...do... 
....do... 

...do... 

...do... 
....do.. 
...do... 

...do.. 
....do  ... 
....do... 

...do... 

...do  .. 

Inside  . 

Outside 
....do.. 
....do.. 
...do  .. 
....do.. 
....do.. 
....do.. 
....do  ... 
....do... 

...do.,. 

...do... 
....do... 

...do  ... 
...do  ... 
....do  ... 

...do  .. 
....do.. 

...do.. 

...do  ... 

...do  .. 

...do.. 

..do  ... 

...do  ... 
....do  ... 
...do.., 

...do  .. 
...do.., 
...do  ... 
...do  ... 
....do.. 
....do  ... 
...do  ... 
...  do  ... 

...do  ... 

..do... 

..  do... 

Inside  ., 

Outside 

...do  .. 

...do  .. 
....do  .. 
....do  .., 

..do.. 

...do.. 
....do  .. 

...do.. 

..do.. 

...do  .. 

...do  ... 
...do.. 

..  do.. 

..  do.. 

.-do  .. 

..do  ... 

Inside  .. 

...do.. 

OiitHide 
.  do.., 

Insidd  . 


Tensile 
strenKth  .1 


Fractcred. 


Poundt. 
702 
772 
796 
790 
695 
740 
712 
736 
710 
756 
802 
780 
418 
810 
734 
706 
604 
758 
700 
750 
695 
790 
789 
755 
688 
705 
792 
672 
698 
768 
730 
706 
770 
678 
720 
680 
762 
710 
730 
775 
727 
758 
770 
788 
830 
704 
708 
648 
098 
768 
687 
705 
787 
738 
772 
712 
726 
758 
737 
740 
789 
785 
799 
702 
773 
792 
707 
752 
712 
705 
745 
648 
800 
662 


1  foot  from  pin. 
At  pin. 

Do. 

Do. 
1  foot  from  pia. 
At  pin. 

Do.' 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 
At  pin. 


At  middle. 

At  pin. 

At  middle. 

1  foot  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

6"  from  pin. 

At  pin. 

6"  from  pin. 

1  foot  from  pin. 

At  pin. 

10"  from  pin. 

At  pin. 

1  foot  from  pin. 

At  middle. 

At  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  piu. 

Do.' 
1  foot  from  pin. 
15"  ftroiii  pin. 
At  piu. 
3"  from  pin. 
At  pin. 

Do. 

l>o. 
6"  from  pin. 
At  middle. 
Atpin. 

Do! 

Do. 

Do. 
8"  from  pin. 
At  pin. 
6"  from  ]iin. 
At  pin. 

1  foot  from  pin. 
At  pin. 
3"  from  pin. 
At  pin. 

Do. 
3"  from  pin. 
1  foot  fiom  pin. 

Do. 
8"  from  pin. 
At  Bin. 
8"  from  pin. 
6"  from  pin. 
1  foot  from  pin. 

At  pin. 
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LINEN   SHOT   LINES- 

No.  7  Shot  Lines— Continued. 


No.  of 
teet 

Weight  of  coiL 

End  of  coU  tested. 

Tensile 
strength. 

Fnotnred. 

Pounda 

Ouneet. 

Inside            

Pounds. 
760 
602 
602 

10"  from  pin. 

6"  from  pin. 

Atpin. 

1  foot  from  pin. 

Atpin. 

1  foot  from  pin. 

Atpin. 

8"  from  pin. 

Atpin. 

1  foot  from  pin. 

At^n. 

8362 
8263 
8264 
8266 
8266 
8267 
3268 
8268 
8370 
8271 
8278 
8278 
8874 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

10 

14 
18 

18 
18 

Outside 

..do 

Inside 

720 
782 
778 
810 
781 
787 
720 
772 
682 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

...do 

748 
676 
780 
674 
815 
766 
704 
788 
782 
805 
681 
7d5 
786 
691 
759 
648 
544 
728 
726 

...do 

Do! 

....do 

8276 
8276 
3277 
3278 
3278 
8280 
8281 
8282 
3283 
8284 
3285 
3386 
8287 
8288 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

12 

11 

10 
10 

10 

18 

....do 

Atpin. 
At  middle. 

....do 

....do 

At  pin. 
At  middle. 

Do. 
1  foot  from  pin. 

1  foot  from  pin. 
10"  from  pin. 
8"  horn  pin. 
6"  from  pin. 
1  foot  from  pin. 
6"  from  pin. 

do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

....do  

...do 

....do 

....do 

8288 

18 

....do 

8"  from  pin. 

ADDITIONAL  TESTS  OF  NO. 

No.  3204. 


7  SHOT  LINES. 


Location  of  sample  in  coiL 

Tensile 
strength. 

Remarks. 

200  feet  from  on  tside  end 

Pounds. 
642 
702 
502 

pAi-tMl    Af.    Innsr    anIinA    ivTiii«.1i    fJwtkr»A    SO 

400  feet  from  ontslde  end 

800  feet  from  outside  end 

1, 100  feet  fh>m  outside  end 

1      inches  length  of  line;  10"  from  the  end 
1      of  the  outside  tack. 

605        PAftAd   at  nlitflM  whArci  two  thrf»Ai1«  ^TAm 

Near  middle  of  coil 

680 
698 
085 
702 
668 

Do 

600  feet  from  inside  end 

• 

400  feet  from  inside  end 

200  feet  from  inside  end  . .- 

No.  3288. 
Total  length  of  line,  about  1,800  feet. 


Location  of  sample  in  coil. 

Tensile 
strength. 

Bemarks. 

Ontsideend    

Pounds. 
540 
716 
690 
720 
758 
710 
676 
68 
746 

770 
762 
786 

Parted  in  long  splice  at  middle  tack. 

20  feet  from  ontside  end 

200  feet  from  outside  end 

400  feet  from  outside  end 

600  feet  from  outside  end 

800  feet  from  outside  end 

900  feet  from  outside  end 

1  000  feet  from  outside  end 

1,100  feet  from  outside  end 

Farced  8^'  from   a  knot   where  several 

1,200  feet  from  outside  end  .......... 

threads  were  tied  together. 

1,400  feet  from  out  side  end 

1,600  feet  firom  outside  end 

LIKEN   SHOT   LINES. 


BLONaATION  UNDER  SXSESS. 
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No.  3286. 


Sample  from  oatside  end  of  coil. 
Gaaged  length,  6  feet. 


Applied 
louda. 

In  ganged  length. 

Bemarks. 

Elongation. 

Saocesaive 
elongation. 

Pounds. 
60 
100 
150 
200 
250 
800 
850 
400 
450 
500 
550 
600 
660 
706 
704 

2.50 
8.50 
4.50 
4.90 
5.20 
5.60 
6.80 
6.10 
6.20 
6.80 
6.50 
6.75 
6.85 
7.00 

Inches. 

2.50 

1.00 

1.00 

.40 

.30 

.40 

.20 

.80 

.10 

.10 

.20 

.25 

.10 

.15 

Tensile  Strengtb. 

Parted  at  the  pin.     . 

No.  7.— SHOT  LINES. 

Waterproofed  by  means  of  a  coating  of  paraflSne. 


No.  of 
test. 

Weight  of  ooU. 

End  of  coil  tested. 

Tensile 
strenKth. 

Fractured. 

8200 
3201 

Pounds. 
20 
21 

ounces. 
7 
5 

Oatside 

Pounds. 
710 

715 

At  pin. 

At  kaot  beyond  pin. 

....do 

No.  3291. 


ELONGATIONS  UNDER  STRESS. 


Second  sample  from  oatside  end  of  coiL 
Gauged  length ,  6  feet. 


A  nnlljul 

In  ganged  length. 

Appiiea 
loads. 

Elongation. 

Sncoeesive 
elongation. 

Remarks. 

Pounds. 

Inchts. 

50 

1.60 

1.00 

100 

1.70 

.70 

150 

2.20 

.50 

200 

2.50 

.SO 

250 

2.80 

.30 

800 

a  20 

.40 

350 

8.25 

.05 

400 

8.85 

.10 

450 

8.60 

.25 

500 

8.75 

.15 

650 

3.08 

.28 

600 

4.10 

.12 

650 

425 

.13 

. 

662 

Tensile  strength. 

Parted  6''  from  the  pin. 
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LINEN   SHOT   LINES. 


No.  7  Shot  Lines. 
Seeond  lot. 


Diameter  of  Knes,  ''.20. 

Lay,  one  turn  in  ".70. 

Three  strands  of  eight  threads  each. 


Naof 
test. 

Weight  of  ooU. 

End  of  coU  tested. 

Tensile 
strength. 

Fraotured. 

3888 
3880 
3800 
3801 
8802 
3883 
•3894 
3805 
8806 
3807 
3808 
3899 
8900 
3001 
9002 
3003 
3004 
8905 
3906 
3907 
3908 
3009 
3910 
8911 
3912 
3913 
3914 
3915 
3916 
8917 
3918 
3919 
3920 
3921 
3922 
3923 
8924 
3925 
3526 
3927 
3928 
3929 
3930 

3931 

3933 
3934 
8935 
3936 
3937 
3938 
3939 
3940 
3941 
3942 
3943 
3^44 
3945 
3946 
3947 
30«8 
3949 
3D50 
3051 
3952 
3963 
3954 
3955 
3956 
3057 
3958 

Pounds, 
20 
20 
20 
80 
20 
SO 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
10 
10 
10 
20 
20 
80 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
SO 
20 
20 
20 
20 
20 
20 
20 
20 

20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

iJ 

20 
20 
20 
20 
20 
20 
20 
20 

OuncM. 

i* 

2 
8 

1 
6 
7 

? 

6 

7 

1? 

6 
6 
14 
14 
14 

•? 

1 
1 

f 

1 

? 
P 

? 

13^ 

^' 

2 

1* 

4 

^ 
7 
1 

lOi 
9 
8 
5 

? 

8 
2 
0 

1* 

G 

Ontside 

Pounds. 
712 
738 
708 
772 
752 
748 
764 
742 
722 
760 
687 
789 
704 
666 
767 
710 
730 
685 
724 
762 
765 
748 
788 
764 
715 
760 
713 
700 
788 
882 
765 
776 
707 
745 
784 
601 
768 
810 
816 
810 
703 
800 
770 
580 
660 
604 
705 
700 
688 
708 
766 
707 
712 
704 
740 
777 
830 
707 
808 
835 
700 
778 
835 
700 
802 
707 
704 
788 
768 
774 
706 

1  foot  from  pin. 
At  middle. 
AtpiD. 
At  middle. 

Do. 

Do. 

Da 

Da 

Do. 

Da 

Da 
At  pin. 
1  foot  from  pin. 

Do. 

Do. 

Do.- 
At  middle. 
1  foot  from  pin. 

Do. 
6  "  from  pin. 
At  middle. 

Do. 

At  middle. 

Do. 
1  foot  from  pin. 

At  middle. 

Do. 
1  foot  from  pin. 

^"& 

1  foot  ftom  pin. 
Atmiddla 

Da 
At  pin. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 

Do. 
1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 

Do. 
At  pin. 
▲t  middle. 

Do. 

1  foot  from  pin. 
At  pin. 
At  middle. 
At^. 

At  middle. 

Do. 
1  fool  from  pin. 
Atpta. 

At  middle. 

....do 

do 

do 

....do 

do    

do 

....do 

....do 

do 

....do 

....do 

do 

....do 

....do 

do 

....do 

....do 

do 

....do 

...do 

....do 

....do 

....do 

....do 

do 

....do 

--••do  ............. 

do 

....do ,.. 

....do 

....do 

....do 

:...do 

....do 

....do 

....do 

do 

do 

...do 

do 

....do 

....do 

do 

do 

....do 

....dtf 

do 

....do 

....do 

do 

....do 

....do 

— do t. 

....do 

...do 

...do 

....do 

....do 

....do 

do 

...,do 

....do 

do 

...  do  

....do 

do 

...  do 

....do 

...do 

....do 

1 

LINEN    SHOT   LINES. 

No.  7  Shot  Lines— -Continaed. 
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8066 
8967 
8968 
8969 
3970 
8971 
8972 
3973 
8974 
897S 
3976 

son 

8978 
8979 
3980 
3981 


3984 


8986 
8987 


8990 
3991 
8092 


3995 
3006 
3007 
3906 
3000 
4000 
4001 
4003 
4003 
4004 
4006 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
40U 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4a3.'} 
4034 
4035 
4036 
4037 
4038 


Poxmds. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
30 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


20 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
20 
20 
10 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
10 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


Oufusea. 

0| 
8 
8 

I* 

11 
9 

? 

4 
8 

'9 

1 
14 
11 

6 

!? 

10 

2 
11 
10 
lOJ 
12 

8 

.* 

4 
8 
8 
10 
14 

f* 
10 

14 
5 
8 

U 
9 
0 
4 
8 

1» 

4 
4 
1 

13 
7 
0 


6 

14 
7 

1 

?» 

7 

7 

4 

P 

4 
0 


\\ 


Ontside . 

..do... 

.  do... 

..do... 

.do... 

.do... 

..do... 

..do... 

.-do... 

.  do-.- 
.-do-.- 
.-do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 
iDside  .. 

..do  ... 

..do... 

..do ... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do  ... 

..do... 

..do  ... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do  ... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do ... 

..do... 
..do... 
..do... 
.  do  ... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 
.  do... 
..do... 
..do  .. 
..do... 
..do... 
..do... 
..do... 
Outside . 

.do  ... 

.do... 

do... 

do... 

do... 

.do... 

.dp... 


rounds. 
753 
7C2 
703 
792 
704 
800 
795 
820 
720 
834 
745 
835 
740 
747 
789 
748 
805 
798 
799 
870 
830 
805 

Sll 

746 
750 
791 
796 
816 
784 
810 
806 
718 
765 
714 
742 
750 
764 
793 
855 
758 
810 
702 
798 
805 
802 
800 
705 
786 
804 
806 
810 
778 
812 
788 
812 
796 
795 
742 
815 
808 
800 
•  830 
780 
747 
812 
845 
685 
740 
812 
715 
722 
747 
697 
702 
712 
703 
COO 
73.5 
705 


At  pin. 
At  middle. 
At  pin. 
Do. 
At  middle. 
Atpin. 

Do. 

Do. 

Do. 
1  foot  frota  pin. 
At  middle. 

Do. 
AtpiD. 

Do! 

At  middle. 
AtT)iji. 

At  middle. 

1  foot  from  pin. 

At  middle. 

At  piu. 

At  middle. 

AtpiB. 

At  middle. 

At  pin. 

At  middle. 

At  pin. 

1  foot  from  pin. 

At  pin. 

uo. 
At  middle. 
Atpin. 

Do. 
At  middle. 

Do. 
Atpin. 

At  middle. 

Atpin. 

1  foot  from  pin. 

At  middle. 

1  foot  from  pin. 

Atpin. 

Do! 

Do. 

Do. 

Do. 
At  middle. 

Do. 
At  pin. 

Do.' 

Do. 

Do. 
At  middle. 
Atpin. 

1  foot  fnim  pin. 

At  pin. 

1  foot  from  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
Atpiu. 

Do! 

Do. 
1  foot  from  pin. 
Atpin. 
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LINEN   SHOT  LINES. 

No.  9  Shot  Lines. 


Diameter  of  lines,  '^28. 

Lay,  ODe  torn  in  '^9. 

Three  strands  of  sixteen  threads  each. 


No.  of 
teat. 

Weight  of  ooil. 

Pounds. 

Ounces. 

3808 

37 

8 

3390 

87 

.  8 

3400 

37 

8 

3401 

87 

8 

3402 

87 

4 

3403 

87 

i 

3404 

87 

i 

3406 

88 

0 

8406 

37 

4 

8407 

37 

12 

3408 

87 

8 

3400 

87 

4 

3410 

87 

8 

3411 

36 

8 

3418 

86 

8 

3418 

86 

12 

3414 

87 

12 

3410 

87 

0 

3416 

87 

12 

8417 

87 

8 

3418 

87 

8 

8419 

37 

8 

3420 

37 

12 

3421 

36 

8 

3428 

86 

8 

3423 

87 

0 

3424 

37 

4 

3425 

87 

4 

3426 

36 

8 

8427 

87 

12 

3428 

38 

0 

3429 

87 

8 

3430 

87 

8 

3431 

38 

0 

8432 

87 

8 

3433 

37 

12 

3434 

87 

0 

3485 

87 

0 

84S6 

87 

4 

8437 

87 

12 

3438 

37 

8 

3439 

36 

8 

3440 

37 

12 

3441 

87 

12 

8442 

87 

12 

3443 

86 

4 

8444 

87 

8 

8445 

87 

4 

8446 

87 

4 

8447 

87 

12 

8448 

87 

i 

8449 

86 

8 

3450 

87 

8 

8451 

87 

12 

3452 

88 

0 

8458 

87 

12 

8454 

87 

4 

3455 

.87 

4 

3456 

87 

4 

8457 

86 

12 

8458 

87 

0 

8459 

87 

0 

3460 

87 

8 

8461 

87 

8 

8462 

87 

4 

8468 

88 

0 

8464 

86 

12 

3465 

87 

12 

3466 

38 

0 

8467 

86 

12 

8468 

87 

i 

8469 

86 

12 

End  of  ooll  teated. 


I  Tensile 
I  strength. 


Fraotared. 


Inside  . 
...do.. 
...do  . 
...do.. 
...  do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do  .. 
...do.. 
....do .. 
...do.. 
...do.. 
...do.. 
..  do.. 
...do.. 
...do.. 
..do.. 
Outside 
...do.. 
..  do.. 
..  do.. 
...do.. 
...do  .. 
..do. 
..  do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...  do.. 
..  do.. 
...do.. 
...do  .. 
...do.. 
..  do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
..  do.. 
...do.. 
...do.. 
...do.. 
....do.. 
..  do.. 
...do.. 
...do.. 
...do'.  . 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...  do.. 
...  do.. 
...  do.. 
..  do.. 
...do., 
...do.. 


Pounds. 
1,446 
1,195 
1.484 
1,886 
1,246 
1,853 
1,192 
1,535 
1,205 
1,200 
1,250 
1,110 
1,250 
1,145 
1,150 
1,160 
1,130 
1,135 
1.860 
1,230 
1,170 
1.280 
1.395 
1,210 
1,090 
1,100 
1,135 
1,055 
1. 035 
1,210 
1,150 
1,145 
1,175 
1,170 

i,i:o 

1,050 
1.155 
1,160 
1,065 
1,185 
1.J30 
1.010 
1,190 
1,250 
1,155 
1,050 
1,090 
1,090 
1,  120 
1.115 
1,020 
1,275 
1,065 
1.205 
1,225 
1,145 
1,140 
1.130 
1,205 
1,  110 
l.'i^OO 
1.130 
1,150 
1,110 
1,015 
1,175 
I.IHO 
1. 225 
J,  350 
1,005 
].2"5 
1,160 


1  foot  from  pin. 

Do. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Doi 
Do. 
Do. 
Do. 
Do. 
6"  from  pin. 

1  foot  ftx>m  pin. 
At  middle. 

At  pin. 

2  feet  from  pin. 
At  pin. 

Do. 
At  middle. 

Do. 

Do. 
At  pin. 

Do. 

Do. 

Do. 

Da 
At  middle. 
1  foot  from  pin. 
At  pin. 

Do. 
1  fool  from  pin. 

Do. 
At  pin. 
0"  from  pin. 
At  midilTe. 

1  foot  from  pin. 
At  middle. 

At  pin. 
At  middle. 

2  feet  from  pin. 
At  pin. 

6"  Irom  pin. 

At  pin. 

6''  from  pin. 

Da 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 
1  foot  from  pin. 
6"  from  pin. 
At  pin. 

1  fuoi  from  pin. 
6"  from  pin. 
At  pin. 

Do. 

Do, 
1  foot  from  pin. 
At  pin. 

Do. 
3"  from  pin. 


LINEN    SHOT   LINES. 

No.  9  Shot  Lines— Oontinued. 
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No.  of 

tOBt. 

Weight  of  coil. 

End  of  coil  tested. 

Tensile 
strength. 

Fractured. 

3470 
3471 
3472 
3473 
3474 
3475 
3476 
8477 
3478 
3479 
3480 

Pounds. 
37 
37 
37 
37 
37 
37 
36 
36 
36 
36 
86 

Ounces. 

t 

0 
12 
8 
4 
12 
12 
12 
8 
8 

Oateido 

Pounds. 
1.130 
1,206 
1,050 
1.200   . 
1.125 
1,150 
1.180 
1.130 
1,160 
1.050 
980 
1.310 
1,120 
1,190 
1,205 
1,140 
1,080 
1,170 
1.180 
1, 175 
990 
1,166 
1,116 
1,220 
1  070 
1,115 
1.280 
1,870 
1,410 
1,275 
1,295 
1,200 
1,276 
1,180 
1,226 
1,195 
1.140 
i;i30 
1.290 
1,420 
1,290 
1,860 
1,250 
1,376 
1,166 
1,235 
1,340 
1,806 
1.160   ' 
1,180 
1,110 
1,040 
1,260 
1,140 
1,170 
1,150 
1,060 
1.140 
1.125 
980 
1.820 

.   1,160 
1.152 
1,240 
1,180 
1,196 
1,146 
1.180 
1,150 
1.070 
1,200 
1.145 
1,165 
1,140 
1.090 
1.215 
1.085 
1,265 
1,190 
1,195 
1,175 

Atpin. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
Do. 
Do. 
1  foot  from  pin. 

Atpin. 

Do. 
At  middle. 
Atpin. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

At  middle. 
Atpin. 
Do. 
6"  i^m  pin. 
Atpin. 

1  foot  from  pin. 
At  middle. 
Atpin. 
At  middle. 
1  foot  from  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
Atpin. 
At  middle. 
Atpin. 

1  foot  from  pin. 
Atpin. 

1  foot  from  pin. 
Atpin. 

1  foot  from  pin. 
Atpin. 

1  foot  from  pin. 
Do. 

Do. 
1  foot  from  pin. 
6"  fkvm  pin. 
Atpin. 

Do. 

Do. 

Do. 
6"  firom  pin. 
1  foot  from  pin. 

Do. 

At  middle. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
Atpin. 

1  foot  from  pin. 
Atpin. 

Do. 

Do. 

....do 

...  do 

...  do 

...do 

...  do 

...  do 

..  do    

....do 

....do 

do        

Inside    

3481 
8482 
3483 
3484 
3485 
3486 
8487 
3488 
8489 

37 
37 
37 
37 
37 
37 
87 
87 
87 

8 
8 
8 
0 
8 
8 
8 
8 
0 

Outside 

..  do 

....do 

do 

....do 

...do 

...  do 

....do 

do    

Inside 

3490 
3491 
3492 
3493 
3494 
3495 
3496 
3497 
8408 
8499 
3500 
3501 
3502 
3503 
3504 
8605 
3506 
3507 
8508 
3609 
8610 
3611 
8512 
8613 
8514 
3515 
3516 
3617 
3518 
3519 
3520 
3521 
8522 
3528 
3524 
3525 
3526 
3527 

37 
87 
86 
37 
37 
37 
37 
38 
37 
86 
37 
36 
36 
37 
37 
.36 
87 
37 

37 
36 
37 
36 
38 
36 
36 
38 
88 
37 
37 
36 
37 
37 
36 
37 
36 
36 

12 
0 

12 
8 
4 
8 
8 
0 

12 
8 
4 
8 

12 
4 
8 

12 
0 
8 
4 
8 

12 

12 
8 

12 
0 

12 

12 
4 
0 
i 

12 

12 
8 
4 

12 
4 

12 

12 

Outside 

...  do 

...  do 

....do 

...  do 

Inside 

....do 

....do 

...  do 

....do 

....do 

...do 

...  do 

...do 

....do 

...  do 

...do 

....do 

...do 

....do 

.  do 

....do 

....do 

....do 

....do 

...do 

....do 

Outside 

...  do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

...do 

Inside 

3628 
8629 
3530 
3631 
3532 
3533 
3534 
3535 
3536 
3637 
8538 
3539 
3540 
3541 
3542 
3543 
3544 
3545 
8546 
3547 

36 
36 
36 
87 
36 
37 
38 
88 
37 
37 
37 
36 
37 
36 
37 
86 
36 
86 
86 
37 

12 

12 

8 

4 

12 

8 

0 

0 

12 

0 

8 

12 

8 

12 

0 

12 

12 

12 

8 

0 

Outside 

....do 

....do    

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

do 

....do 

....do 

....do 

...do 

...  do 

....do 

do 

....do 

1148  '  '  LINEN    SHOT   LINES. 

No.  0  Shot  Lines. 

Second  \ot. 
Diameter  of  lines,  ''.29. 
Lay,  one  turn  in  ".95. 
Three  strands  of  sixteen  threads  each. 


No.  of 
test 


Weight  of  coil. 


End  of  coil  twted. 


ToDftile 
strength. 


Fractured. 


4139 
4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
4148 
4149 

4ro 

4151 
4152 
4153 
4154 
4155 
4166 
4157 
4158 
4159 
4160 
4161 
4162 
4163 
4164 
4166 
4166 
4167 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 
4179 
4180 
4181 
41H2 
4183 
4184 
4185 
4186 
4187 
4188 
4180 
4190 
4191 
4192 
4193 
4194 
4195 
41U6 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4204 
42U5 
4206 

4207 


Pmtndt. 
38 
87 
38 
38 


38 
37 
38 
38 
38 
88 
38 
38 
38 
38 


38 
88 
38 
38 
38 
38 
38 
38 


38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
88 
37 


38 

38 
38 
38 
38 
37 
38 
38 
38 
38 
38 
38 
38 
37 
38 
38 

38 


Ouncet. 
4 
12 
0 
0 
0 
0 
0 
4 
8 
4 
4 
0 
0 
4 
0 
0 
4 
0 
4 
0 
8 
4 
4 
4 
0 
4 
0 
0 
4 


8 

12 

12 
8 

12 
8 
0 
0 
0 
2 
4 
4 
4 

12 
8 

14 
2 
4 
4 
6 
4 

12 
8 

10 
8 

10 

10 
2 
4 
8 
0 
0 
2 
8 

14 
8 
4 


Outeido 

...do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

..  do 

..  do 

...do    

..  do 

..  do 

...do 

...do 

...do 

..  do 

..  do 

..do 

..do 

...do 

..do 

...do 

...do 

...do 

...do 

..  do 

..  do 

...do 

..do 

...do 

...do 

...do 

...do 

...do 

..do 

..  ilo    

...do 

..  do  ...* 

...do 

...do 

...do 

...do 

...do 


do 

..  do 

...do 

...do 

...do 

..do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Inside 

...do 

...do 

...do 

...do 

...do 


Pounds, 
1,230 

980 
1,183 
1,385 
1, 295 
1,268 
1.198 
1.210 
1,240 
1.289 
1,397 
1.040 
1.277 
1.360 
1,325 
1.289 
1,232 
1,249 
1.167 
1,375 
1, 308 
1.385 
1,377 
1,  2*0 
1.  !?47 
1.185 
1, 303 
1.305 
1,186 
1.248 
1,  255 
l,32fl 
1,138 
1,110 
1,278 
l.a79 
1.344 
1,125 
1.110 
1,255 
1,265 
1.238 
1,264 
1,  275 
1.270 
1.085 
1.190 
1.120 
1,168 
1,172 
1,183 
1.  2.10 
1.394 
1,400 
1,  205 
1.  L'52 
1.085 
1. 157 
1.258 
1,287 
1, 346 
1,172 
1,332 
1,  205 
1,210 
1.290 
1.260 
1, 276 

085 
1,  248 


At  pin. 

1  foot  from  pin.* 

At  pin. 

Do. 

Do. 
1  foot  iroin  pin. 
Atpln. 

Do.* 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 

Do. 
At  pin. 
At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 

Do. 
Atpin. 

Do.* 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 
Atpln. 
At  middle. 
1  foot  fit>m  pill. 
Atpin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


LINEN   SHOT  LINES. 

No.  9  Shot  Lines-— Ooutinaed. 
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No.  of 
test. 


4208 
4209 
4210 
4211 
4-112 
4213 
4214 
4215 
4216 
4217 
4218 
4210 
4220 
4221 
4222 
4223 
4224 
4225 
4226 
4227 
4228 
4229 

4230 

4231 

4232 
4233 
4234 
4235 
4336 
4237 
4238 


Weight  of  coiL      End  of  coil  tested. 


Pounds. 
37 


38 
37 


38 


37 
37 


38 
38 
38 


37 
38 


38 


38 

37 
87 
37 
38 
37 
38 


Ounces. 

14 
8 
8 
0 

12 
0 

10 
2 

12 

12 

14 

12 

12 

0 

0 

2 

8 

14 

0 

2 

10 

14 
12 
14 
10 
12 
6 
0 


Inside 
...do. 

-do. 
■do. 

•do. 
-do. 
-do 
..  do. 
...do. 
..do. 
-.  do. 
...do. 
...do. 
-.  do. 
...do  . 
...do. 
...do 
...do. 
..  do. 
..  do. 
...do. 
..do. 
..  do. 
..do. 
. .  do  . 
...do. 
...do. 
...do. 
..  do. 
..  do. 
...do  . 
...do. 
...do. 


Teosile 
strength. 


Fractored. 


Pounds. 
1, 274 
1,200 
1,247 
1,045 
1,193 
1, 205 
1,170 
1,167 
1,060 
1,108 
1,195 
1,177 
1,110 
1.202 
1,288 
1,149 
1,282 
1,184 
1,247 
1,015 
1,070 
1,132 

980 
1,384 

870 
1,215 
1,167 
1,047 
1,174 
1,168 
1,005 
1,125 
1,090 


At  pin. 

Do! 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 

Do! 
1  foot  from  pin. 
At  middle. 

1  foot  from  pin. 

At  middle. 
At  nil}. 

Do! 
Do. 
Do. 
Do. 
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COTTON  CLOTH. 

Cotton  Cloth. 


Tensile  tests  of  warp  and  filling  strips  famished  by  bidders  for  tar- 
get cloth. 


No.  of 


3801 
8)02 
8808 

8804 
3305 


8807 
3808 


N*nie  of  bidden. 


Bodon  MinnfactiiriiiK  Co 

Franois  H.  Smith 

J.H.LMie&Co 

...do 

...do.« 

RowUod  A.  Robblns 

...do 

T.  A.A8libarner 

...do 

CaUindcCo 


Picks. 

;    Wnrp. 

Filling. 

Perineh. 
64 

Per  ineh. 
74 

80 

80 

60 
60 
66 

60 
46 
46 

60 

60 

66 

68 

64 

52 

52 
48 

40 

38 

WoiRht  of  1.15 
yurds,  76"  wide. 


J^oundt. 

1 


Ounee$. 
0.03 

1.48 

1.77 

16.06 

1.66 

11.70 
10.19 

12.60 
12.50 

0.20 


Tensile  strengUi.  ' 


Warp. 


PoundM. 
123 

319 

166 
180 
182 

117 
93 

163 
158 

138 


FiUingL. 


I*oundt. 
156 

76    I 

145    1 
92    ! 

i«; 

122 
106 

106 
72 

142 


MANILLA    ROPE. 
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! 


I 

i 

I 

-^ 

ft; 
'^ 

s 

I 
I 

8 


I 

3 

I 

I 

■s 


£4 

II 


■i 


i 


i 


U 


si 
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I 


I 


ilitiiii'iii'mi 
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it 
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PRIVATE   TESTS. 


PRIVATE  TESTS. 


DiktA. 


liftteriaL 


For  whom  tested. 


iN'ame. 


City. 


StAte. 


1899. 
July 


18 


4ug. 


12 


20 

21 

22 
31 

S«pt.      2 

2 

3 
12 

14 

2] 

26 


Oct. 


22 


Nov. 


Doc. 


AdbeaioB  of  nalla 

Cast-lion ■ 

Pressure  ffauKes 

Steel  and  wroaght-irou 
plates. 

Bricks 

Wrought-lroD  bolt 

Steel  plate 


Deliinff .  . 

Steel  plate  aod  bars. 


.do. 


Steel  plate 

Cotton  ducking . 

Steel  plate 

Leatber  beltiuj 
Railroad  draw- 


Helical  oar  spring  ... 
Spirally  wound  tube . 


U" 


Plain  and  electrically 

welded  wire  oable. 
Composition  roetal ....... 


Chain  cable 

\¥rouKbt-iron  plate. 

Bricks 

Rolled  iron  bar , 

Bricks 

Riveted  chain 


Steel  plate 

....do  ......•>.......•< 

...do 

Steel  plates  and  bars.. 
Wrought^iron  bars — 
Steel  wire  cable 


Wrought-iron  plate. 
Steel  wire  strand ... 
Steel  wire  oable 


Hltisiron. 


Chain  cable 

Plate  iron 

Chain  iron 

Steel  plates 

Cast-iron 

Wrought-iron  bars. 
Steel  plate 


Stone  cube.. 
Brass 


Building  material . 

Cast-iron 

Bronsebars 


Cast-iron .«... 

Cable  chains 

Perforated  plates... 
Wrought-iron  bolts. 

Granite 

Chain  cable 

Bricks 

...do 

Chain  cable 


4  Bricks 

T)  CaHt-iron 

11  S:iaIi  chain 

12  Y  ello w  metal  bars  . 


12  '  Spirally  wotud  tube. 


Perkins  Brothers 

Whittier  Machine  Co. 
Boston  Heating  Co  . . . 
Atlantic  Works , 


H.W.Ball 

Norcrons  Brothers 

F.  A.  Houdlette  &  Co 

8.BndlongACo 

Rhode  Island  LooomotiTe 
Works. 

Kew  York  Looomotire 
Works. 

LP.MorrisCo 

J.H.Lane  &  Co 

Wm.  Allen  &  Sons 

S.  Budlong  Sc  Co..., 

Mitis  Wronght-Iron  Cast- 
ing Co. 

John  Kent 

Pneumatic  Dynamite  Oun 
Co. 

Thomson  Electric  Weld- 
ing Co. 

George  F.  Blake  Manufao- 
tunng  Co. 

Bradlee&Co 

Boston  Bridge  Works 

Korcross  Brothers 

A.y.Abbott 

H.W.Ball 

HItis  WronghMron  Cast- 
ing Ca 

W  hi  ttior  Machine  Co 

I.P.  Morris  Co 

George  H.Lloyd 

Prof.  J.  £.  Denton 

B.  M.Jones  Sc  Co 

Thomson  Electric  Weld- 
ing Co. 

Boston  Bridge  Works 

Gen.  E.  W.  Serrell 

Thomson   Electric   Weld- 


ing Co. 
kCitis 


Mitis  Wrought-Iron  Cast- 
ing Co. 

Bradlee&Co 

Boston  Bridge  Works 

Bradlee  &  Co 

E.D.Leavitt 

R.H.Libby 

Portland  Boiling  MiU 

New  York  and  Sow  Eng- 
land Railroad. 

Peabody  &  Steams 

Alominum  Brass  and 
BroDxe  Co. 

C.  T.  Corning  A  Co 

John  F.  Soother 

Aluroinam  Brass  and 
Bronso  Co. 

E.H.Llbby 

Thomas  Morton 

Pratt  Sc  Whitney  Co 

H.W.Ball 

Berlin  Granite  Co , 

Bradlee  Sc  Co 

H.W.Ball 

David  Smith 

P.  Hayden  Saddlery  Hard- 
ware  Co. 

C.U.Cotting 

J.  F.  Souther 

Thomas  Morton 

George  F.  Blake  Muinfao- 
turing  Co. 

Pneumatic  Dynamite  Gun 
Co. 


Bridgwater... 
South  Boston . 

Boston 

East  Boston  .. 


Boston 

...do 

.-  do 

Providence . 
...do ....... 


Rome 

Philadelphia.. 

Boston 

Worcester... 
Providence ... 
Nfponset..... 


Boston...'.. 
Kew  York. 


Lynn  . . . 
Boston. 


PhiUdelphia. 

Boston 

...tlo 

...do 

...do 

Neponset.... 


Roxbury 

PhiUuletphia. 

Boston 

Hol>oken  .... 

Boston 

...do 


...do 

New  York.... 
Boston 


Neponset . 


Philadelphia.... 

Boston 

Philadelphia.... 
Cambridgeport . 

Boston 

Portland 

Boston 


...do 

Bridgeport.. 


St  Paul 

Boston 

Bridgeport  . 


Boston 

New  York 

Hartford 

Boston 

Montpelier . .. 
Philadelphia.. 

Boston 

Newbnryport . 
Columbus  .... 


Bdbton 

...do 

New  York. 
Boston 


New  York. 


Mawu 
Hmm. 

Mms. 

Ma««. 

MaKH. 

Maaa. 

R.I. 

R.L 

N.Y. 

Pa. 
Mass. 

Ma>w». 
R  I. 
MsM. 

Mass. 
N.Y. 

Moss. 

Maas. 

Pa. 

Mass. 

Mass. 

Msss. 

Mass. 

Ma<*s. 

Mssa. 

Pa. 

Masa. 

N.J. 

MaML 

Mass. 

Ma«s. 
N,  Y. 
Mass.     ; 

Mass. 

Pa, 
Mass. 

Pa. 

Mass. 

Mnss. 

Me. 

Mass. 

Mass. 

Conn. 

Minn. 
Muss. 

Conn. 

Mass. 

N.y. 

Conn. 

Mass. 

Vt. 

Pa. 

Maas. 

Mass. 

Ohio. 


Mass. 

N.Y. 
Mass. 

N.Y. 


PBIVATE    TEfiTS. 
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Dftte. 


MAteriaL 


For  whom  tested. 


Name. 


City. 


State. 


Deo. 


Castateel.. 
Steel  plate . 
Cast  ateel.. 


24  '  Perforated  platet. 

I 


1890. 
Jan.       %     Steel  bars. 


Chain  cable. 


Brioks 

Sandstone. . 

Marble 

16     Bricks 

Bronze 


22 


28 

24 

Feb.      1 

3 

4 


19 


Mar.      8 

4 


21 


Plate. iron 

Steel  and  iron  eastings. . . 

17     Copper  bars 

Bronse 


Wroafcht-iron  rods  . 

Rail  Joints 

Steel  bars 


Granite . 
Swivels. 


Wroncht-iron  rods. 

Steel  bars 

Wrought-iron  biff. . 

Marble 

Bronze 

....do 


Chain  cable. 
Iron 


Steel  1 
Marble., 

Bricks 

Steel  plate , 

Paper , 

Oolitic  limestone.. 

Stpne 

Bricks , 

Bronze , 

Zinc  buttons 

Steel  plate , 


Wronght-iron 

Copper  wire 

Welded  brass  and  Iron 
pipes. 

Bricks 

...  do 

Stones , 

Swivel , 


Steel  hangers. 


Steel  plate., 

Bricks 

Bricks 

Marble 

Steel  plate.. 
Steel  plate., 


Buttons 

Cement  cube  . 

Cast  iron 

Bronze  

Chain  oable. . . 


Carbonized  stone . 
Face  bricks 


I.P.MorrlsCo 

Stone,  Carpenter  tc  Willson 
Amorioan  Steel  Car  Wheel 

Co. 
Pratt  6l  Whitney  Co 


Standard  Steel  Co 

Baker  Chain  and  Waffon 
Iron  Mannfactaring  Co. 

Norcross  Brothers 

...do 

...do 

...do 

Aluminnm  Brass  and 
Bronse  Co. 

Q.  W.  Sl  F.  Smith  Iron  Co. 

Golding&Co 

C.H.G&y 

Aluminum    Brass    and 

Bronze  Co. 

Piof.G.Lanza  

MoConway  Torley  Co 

American  Steel  Car  Wheel 
Co. 

Book  Hill  Granite  Co 

Baker  Chain  and  Waeon 
Xron  Manufacturing  Go. 

ProC  G.Lanza 

Standard  Steel  Co 

Boston  Bridge  Works 

H.W.Ball 

Cowles,  £.  S.  &  AL  Co 

Aluminum  Brass  and 
Bronze  Co. 

Baker  Chain  and  Wagon 
Iron  Manufacturing  Co. 

Mltis  Wrought-Iron  Cast- 
ing Co. 

C.C.  Loring 

Sheldon  Marble  Co 

Fiske,  Coleman  &  Co 

Nashua  Iron  and  Steel  Co. . 

Philipn  and  Eunhsrdt 

FransR.Caden  Sc  Co 

W.W.Hazlett 

Norcross  Brothers 

Cowles,  E.  S.  &  AL  Co 

A.  J.  Tower 

New  York  and  New  £ng* 
land  Railroad. 

Boston  Bridge  Works 

A.  A.Brooks 

Thomson  Electric  Welding 
Co. 

Frank  B.  Gilbreth 

Fiske  Coleman  &  Co 

M.  A.  Sweeney  k,  Bro 

Baker  Chain  and  Wagon 
Iron  Manufacturing  Co. 

Northern  Pacific  Railroad 
Co. 

E.D.Leavitt 

C.U.Barbour,  agt 

Somerset  Potters'  Works. . 

W.K.  Sheldon 

Geo.  H.  Lloyd 

Hartford  ssteam  Boiler  In- 
spection and  Insurance 

A.  J.  Tower 

H.O.Burch 

G.  W.  &,  F.  Smith  Iron  Co. . 

Cowles  £.  S.  &  Al.  Co 

Baker  ("hain  and  Wagon 

Irf»n  Mannfactaring  Go. 

H.O.Biirch  

St  Joseph  Pressed  Brick 

Co. 


Philadelpbia. 
Providence ... 
Boston 


Hartford. 


Pa. 
R.L 


Conn. 


Boston  .... 
Allegheny . 


Boston 

...do , 

..  do 

..do 

Bridgeport. 


Pa. 


Boston., 

...do 

..  do 

Bridgeport  . 

Boston 

New  York.. 
Boston 


Bethlehem. 
Allegheny . 


Mass. 
Mass. 

Mass. 
Conn. 

Mass. 
Mass. 
Mass. 
Conn. 

Msss. 
N.Y. 


Boston 

...do 

...do 

..  do 

Lock  port .., 
Briiigeport. , 

Allegheny . , 

Neponset'... 


Pa. 
Pa. 

Mass. 
Mass. 
Mass. 
Mass. 
N.Y. 
Conn. 

Pa. 

Mass. 


Boston 

West  Rutland .... 

Boston 

..  do 

Lawrence 

Evansville 

Walker's  Mills.. 

Boston 

Lockport 

Roxbury  

Norwood 


^t! 


Boston. 
...do., 
...do.. 


't. 
Msss. 
Mass. 
Mass. 
Ind. 
Pa. 
Mass. 
N.Y. 
Mass. 
Mass. 

Mass. 

Mass. 


...do 

...do 

Jefferson  ville.. 
Allegheny... 


St  Paul. 


Cambridgeport . . 

St  Paul 

Somerset 

West  Rutland... 

Boston 

...do 


Mass. 

Mass. 

Ind. 

Pa. 

Minn. 

Mass. 

Minn. 

Mass. 

Vt 

Mass. 


Roxbury 

New  London. 

Boston 

Lockport 

Allegheny... 


Mass. 

Conn. 
MaHS. 
N.Y. 
Pa. 


New  London Conn. 

St  Joseph Mo. 
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PRIVATE   TE8T8. 
PRIVATE  TJE5T5-Coiitmacd. 


Dat«. 


HAterUL 


For  whom  tested. 


Kame. 


City. 


State. 


April    S 


U 


6 


39 
June     6 


Stones. 


Bronie 

Wrought  iron  . 

Steel  plate 

Caat  iron 

Steel  hangers., 

Biveted  Joint . 
Steel  plate..... 
Chain  cable.... 


Steel  wire.... 
Copper  wire. 
Granite 


Marble 

Biaestone.... 
Stoel  plate... 
Copper  wire . 


Steel  plate*.... 
Steel  caBtlngs. 


Wire  chain.... 

Steel  rails 

Chain  cable.... 

Chain  iron 

KiTeted  Joints . 

Steel  plate 

Ste«)l  plate  .... 

Steel  plate 

Copper  wire... 


Bricks  .... 
Steel  bars. 


Wroaght  Iron  . 


Qranite 

Steel  plates 

Steel  bar 

Wrought-iron  bars. . 

Granite 

Wroaght-iron  bars. . 

Cast-iron 


Chain  cable 

Wroaght-iron  bar . 


Steel-wire  rope  . 

Steel  bars 

Sandatone 


Eye-bar  .... 
Bail  Joint . 

Steel  plate. 
Bronze  . .... 
Steel  plate, 
.-..do. 


Chattanooga  Marble  and 
Stone  Co. 

CowlesB.S.4&Al.Co 

Boston  Bridge  Works 

Chas.C.Lonng 

Golding&Co 

&'oi-them  Pacific  Bailroad 
Co. 

LP.  Morris  Co 

...do 

Baker  Chain  and  Wagon- 
Iron  Manufacturing  Co. 

Chaa.  W.  Bassett 

Prot  W.  L.  Hooper 

Tale  and  Towne  Mann* 
faotnring  Co. 

SM.Folsom 

Warsaw  Blaetsone  Co 

Chas.  C.  Lorlng 

American  Circular  Loom 
Co. 

Geo.  H.  Lloyd 

American  Steel  Car  Wheel 
Co. 

Bridgeport  Chafai  Co 

P.H.Dudley 

Ja8.H.  Baker ■ 

...do 

L  P.  Morris  Co 

...do 

Chas.  C.Loring 

Geo.  H.  Floyd.. 

American  Ciroi 
Oo. 

Boston  Terra  Cotta  Co 

Thomson-Houston  Electric 
Co. 

Baker  Chain  and  Wai!on< 
Iron  Manufacturing  Co. 

John  H.Kioe 

Geo.  H.  Lloyd 

Boston  Bridge  Works 

Prof.G.LaDsa 

Norcross  Brothers 

Thomson  Electric  Welding 
Co. 

Nashua  Iron  and  Brass 
Foundry  Co. 

Baker  Chain  and  Wagon- 
Iron  Manufacturing  Co. 

P.  Hay  den  Saddlery  Bard- 
ware  Co. 

E.D.LeaTUt 

Carnegie,  PblpDs  &  Co   . . 

The  Detroit  and  Hocking 
Valley  Bed  and  Brown 
Stone  Co. 

Lehigh  Valley  Bailroad  Co 

Standard  Bailway  Ball- 
Joint  Co 

F.  A.  Houdlette  dk  Co 

Cowles  E.  S  and  AL  Co  . . . 

Chaa.  C.  Loiinz 

Wm.  Allen  Arsons 


oular  Loom 


Chattanooga. 


Lookport . 
Boston.... 

...do 

...do.  ... 
SLPaul... 


Philadelphia.. 

...do 

Allegheny..., 


Newton t 

College  HiU.... 
Stamford 


Albuquerque . 

Warsaw 

Boston 

...do 


...do. 
...do. 


Bridgeport  ... 
New  York... 

Allegheny ... 

Philadelphia!! 

...do.... 

Boston 

...do 

...do , 


..do 

Lynn 

Allegheny . 

New  York. 

Boston 

...do 


I 


...do. 
Lynn  . 


Nashua — 
Allegheny . 
Columbus  . 


Cambridgeport . . . 

Munball 

Detroit 


Mauch  Chunk  ... 
Boston 


...do 

Lockport . . 

Boston 

Worcester. 


Tenn.     | 

N.Y.      ' 
Maaa.     ; 
Mitsft.     . 
Mass. 
Minn. 

?!•     i 

Masa.  I 
Mass.  ! 
Conn. 

N.Mex.| 

N.Y. 

Masa. 


Conn. 

N.Y. 

Pa. 

Pa. 

Pa. 

Pa. 

Masa. 

Mae». 

Mass. 

Ma^s. 
Mass. 

Pa. 

N.Y. 
Mass. 
Mara. 
MasA. 
Maes. 


N.H. 

Pa. 

Ohio. 

Mass. 

Pa. 
Mich. 

Pa. 


Masa. 

N.Y. 
Masa. 


INDEX. 


Alternate  stralnlDg  of  steel,  wrought  iron,  and  cast-iron 685 

Cast  (gun)  iron 700  • 

Steel  bars: 

Marks,  SBi,  L3M,  Ni,  after  annealing 687 

Ni9i  R,  first  specimen,  after  annealing 690 

Nin  R,  second  specimen,  before  and  after  aunealing 692 

SBs,  LiM,  after  annealing 695 

Wrought  iron j 698 

Aluminum,  and  aluminum  brass  and  bronze 667 

Aluminum 669 

Aluminum  brass 675 

Aluminum  bronze 672 

Tabulation 678 

Axles,  railroad.    {See  Railroad  material.) 

Belleville  springs 741 

Bluestone,  North  Riyer.     {See  Stones  and  builiiiog  tuaterial.) 

Brake-beam •. 801 

Brass,  aluminum  3  per  cent..  1 675 

Bricks.    (See  Stones  and  building  material. ) 
Bronze : 

Aluminum,  10  per  cent 672 

Fractured  tray  hinge 679 

Building  block.    {See  Stones  and  building  material.) 
CasUiron : 

Pig-irons 739 

Wdtertown  Arsenal 737 

With  aluminum  flux 738 

Water  vliet  Arsenal 739 

Chain  cable 862 

Cordage : 

Manilla  rope 1151 

Shot  lines,  linen 1135 

No.  4  line 1137 

No.  7  line 1141,1144 

Elongation  under  stress II43 

Different  parts  of  coil 1142 

Waterproofed 1143 

No.  9  line 1146 

Cotton  cloth 1150 

Endurance  of  rotating  shafts 863 

Description 865 

Cast  (gun)  iroii;  No.  4 1048 

115'» 
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Knclurance  of  rotating  shafts — Continued. 
O.  H.  fit  eel  bars: 

No.  1 866,874,876,878.882,881 

No.  2 891,893,896,900,906 

No.  3 9ll,9l4,920.9--J5.9:a 

No.  4 936. 9:«,  939, 940 

No.  5 941,943,945,946 

No.  6 947,949,950 

No.  7 951,953 

No.  15 953 

No.  21 - 956 

Wrought- iron  bars:  * 

No.  1 958,964,967,974 

No.  2 980,98-2,984,988,989 

No.  3 990, 997, 999, 1000;  1002 

No.  4 1004,1006,1012,1018.1023 

No.  5 1028.1029,1030,10:^2,1034 

No.  6 1035,1036,1037,1039,1040 

No.  6a 1041 

No.  7 1042 

No.  8 1048 

No.  9 1044,1046,1047 

Summarized  tabulation 105O 

Tension  teste  of  raptured  endnrance  shafts : 

O.H.  steel 1057 

Wrought  iron 1072 

Tabulation 1095 

Expansion,  coefficient  of,  stones  and  bricks 1099,1108 

Eyebar  (steel),  specimens  from  overstrained  stem 719 

Tabulation T6l 

Qranite.    {See  Stones  and  building  material.) 
Gun  epeoimens: 

3.2-inch  steel  B.  L.  rifles 13 

Gas  check n. 42 

No.  12 45 

No.  51 46 

No.  70 48 

Jackets,  specific  gravity  and  hanliiess 49 

Tube  No.  54.... 15 

No.  55 16 

No.  56 17 

No.  57 24 

No.  60 26 

No.  64 28 

No.  66 33 

No.  68 34 

No.  69 35 

No.  70 36 

No.  71 40 

No.  73 41 

Specific  gravity  and  hardness 49 

Tabulation 49 

3.6-inch  steel  B.  L.  rifle  No.  1.    Key-ring 50 

8-inch  steel  B.  L.  Eifles 51 

Jacket  No.  3 54 
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Page. 
GnD  Bpeoimens — Continued. 

8-incb  steel  B.  L.  Rifles— Continued. 

Jacket  No.  4 56 

No.  6 57 

Speoific  gravity  and  hardness 59 

Tube  No.  3 - 53 

No.  4 55 

lO-inoh  wire-wound  rifle.    Woodbridge 

Straining  of  oold  rolled  staves 858 

10-incb  wire- wound  rifle -    61 

HoopCa. - 94 

C4 96 

Cb ; 99 

Ce : 102 

Jacket 82 

BingA 91 

Tube 63 

Tabulation 105 

12-incb  steel  B.L.  rifle  No.  1 107 

Breech  bushing 166 

Gas  check 164 

HoopAi 147 

Aa 149 

A« 150 

A« : 151 

Ba 152 

Bft 153 

Bb - 154 

Cs 155 

C4 1:^6 

Ce 167 

Cs 158 

C9 159 

D9 161 

D4 162 

Specific  gravity  and  hardness 163 

Jacket ? 130 

Trunnion  hoop 163 

Tube 109 

Tabulation 167 

12-inohB.  L.rifled  mortars 171 

Mortar  No.  1 : 

Body  (condemned) 173 

Trunnion  hoop 367 

Mortar  No.  2: 

Body 181 

Gas  check 375 

Hoop  At 369 

B, 372 

Ba 374 

Trunnion  hoop 868 

Mortar  No.  3: 

Body 187 

Hoop  A4 378 

A« 379 
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Gnn  specimens — Contlnaed. 

l^inoh  B.  L.  rifled  mortars—Continaed. 
Mortar  No.  3— Contiaaed. 

HoopBi 380 

Ba 3rfl 

Trnnnion  hoop 377 

KorUrNo.  4 

Body 1S8 

Qas  check 887 

HoopA, 3t« 

A4 383 

B4 384 

B» 385 

Trannion  hoop 3d6 

Mortar  No.  5 : 

Body 199 

Hoop  A4 389 

Ae 390 

B, 391 

TroDnion  hoop 392 

Mortar  No.  6: 

Body 205 

.  Gas  check .195 

Hoop  A4 393 

B4 394 

Mortar  No.  7 : 

Body / 210 

Hoop  Ae 397 

B3 398 

Mortar  No.  8: 

Body 213 

Hoop  Bi 399 

Bb 400 

Mortar  No.  9: 

Body 216 

.Hoop  A4 403 

A« 404 

Bi 405 

Mortar  No.  10  2 

Body 220 

Hoop  As 406 

A» 407 

Bi 408 

Mortar  No.  11 : 

Body 224 

Hoop  A4 409 

B5 410 

Mortar  No.  12: 

Body 232 

Qnadrants  from  disks,  compression  of 755 

H0OPA4 411 

Bi 413 

Mortar  No.  13 : 

Body 240 

HoopAa 413 

B, 414 
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Gnn  spec! mens^Con tinned. 

12^inoli  B.  L.  rifled  mortar»-<?ontinaed« 
Mortar  No.  14  X 

Body 847 

Hoop  A4 415 

B5 r ^1« 

Mortar  No.  15 : 

Hoop  A9 417 

B, 418 

Mortar  No.  16: 

Body 264 

H00PA4 419 

Bi 420 

Mortar  No.  17: 

Body 261 

Hoop  A4 421 

Bi 422 

Mortar  No.  18: 

Body 268 

HoopBi ^ 423 

Mortar  bodiea : 

No.  19 / 275 

No.  20 282 

No.  21 288 

No.  22 294 

No.  23 300 

No.  24 306 

Quadrants  from  disks,  compression  of 755 

No.  25..-.: 312 

No.  26 319 

No.  27 325 

No.  28 331 

No.  29 337 

No.  30 343 

No.  31 349 

Specific  gravity  and  hardness : 

Bodies 424 

Hoops 425 

Tabalation : 

Bodies 355 

Hoops  and  gas  checks 426 

Initial  strains  in  8-inch  tube  and  Jacket,  and  hoop  A,  for  12-inch  steel  B.  L.  rifle .  733 
8-inch  steel  B.  L.  rifle :. 

Jacket 735 

Tnbe 736 

12-inch  steel  B.  L.  rifle: 

Hoop  A 736 

Limestpne.    {See  Stones  and  building  material.) 
Marble.    {See  Stones  and  building  material.) 

Pig-irons , 739 

Private  tests 1152 

Pyrotechnic  mortar  body 861 

Quadrants  from  disks  of  12-inch  mortar  bodies 753 

Railroad  material : 

Axles,  muck-bartender 757 

Description 759 
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Railroad  material — Continued. 

Axles,  mnok-bar  tender — Continued. 

No.7.... 760 

No.8 769 

No.9 778 

Tabulation 787 

Brake  beam BOl 

Steel  rails 789 

Hardness SOO 

Transverse  tests 792 

Rope,  manila 1151 

Rubber  buflfers 748 

Sandstone.    (See  Stones  and  building  material.) 

Shot  lines  for  U.  S.  Life-Saving  Service.     (See  Cordage.) 

Slate.    (See  Stones  and  building  material.) 

Springs,  Belleville 741 

Staves  for  Woodbrldge  10-inch  rifle 858 

Steel  bars : 

Fixtures  for  hydrostatic  test  of  8-incb  tube 839 

For  comparison  of  testing  machines 811,815,8^)3 

Tabulation 831 

FromL.  Gathman 849 

From  National  Armory 657 

From  Ordnance  Office 807 

5 -inch  siege-carriage  metal 802 

Steel  plate,  7-inoh  siege-carriage  met-al 806 

Steel  rails.    (See  Railroad  material.) 

Stones  and  building  material 1097 

Coefficients  of  expansion : 

Blnestoue,  North  River 1103 

Bricks : 

Ashler 1107 

Fire 1 1106,1107 

•  Red 1106,1106 

Building  block,  hollow,  fireproof 1107 

Granite : 

Cape  Ann 1105 

Quinoy 1104 

Worcester 1104 

Limestone : 

Indiana 1100 

Indiana,  hoosier  buff  Oolitic 1099 

Marble : 

Lee,  Mass 1101 

Vermont 1100 

Sandstone: 

Ohio 1102 

Portland  red 1102 

Potomac  red 1101 

Slate,  Monson,  Maine 1103 

Tabulation 1108 

Compression  tests  and  moduli  of  elasticity : 

Bluestone,  North  River 1123 

Granite : 

Cape  Ann - 1130 

Qnincy 1128 

Worcester 11*^ 


iHim.  1161 . 

Face. 
Stones  and  building  material— Con  tinned. 

CompreHaion  tests  and  moduli  of  elasticity — Continued. 
Limestone : 

Indiana UIO 

Indiana,  hoosier  buff  Oolitic 1X09 

Marble: 

Lee,  Mass 1113 

Vermont lUl 

Sandstone : 

Ohio 1120 

Portland  red 1119 

Potomac  red 1116 

Slate,  Monson,  Maine .•-.     1122 

Tabulation 1134 

Transverse  tests : 

Bluestone,  North  River » 1125 

Qranite : 

Cape  Ann ; 1133 

Quincy 1129 

Worcester 1127 

Marble: 

Lee,  Mass 1115 

Vermont 1112 

Sandstone,  Potomac  red 1118 

Tabulation - 1134 

Tape,  brass  and  steel  ribbon 681 

Wire,  steel,  round,  square,  and  flat 429 

0.10  inch  square — 

Eonnd  rods  before  drawing 431 

After  second  drawing 441 

After  third  drawing,  first  hole 447 

After  third  drawing,  second  hole 457 

Finished  wire— 

Not  tinned 467,589,600,652 

Tinned 467,583,647.655 

Tabulation 578,598,635,650,664 

Electrically  annealed 665 

Electrically  welded 599, 638, 650 

0.15  inch  square- 
Not  tinned 612 

Tinned 595,628,644 

Tabulation 589,635,650 

Electrically  annealed 665 

Electrically  welded 599,650,665 

Flat- 
Not  tinned  592,606,615,658 

Tinned 586,618.640,661 

Tabulation 598,635,650,664 

Eleetrically  welded 639,650 

Wrought  iron : 

5-inch  siege-carriage  metal 805 

Pyrotechnic  mortar  body 861 
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